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ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


N 


Ablon 


Adorno 
Ainslie , 
Allan.  • 
Allemaiid . 

Amberger 


i 


. .  •  •  • . 


Andenon. 
Anderson. 

Athe 

Atwood    . 
A«ld 


••{ 


Subject. 


}. 


^ 


Babington    ••  < 

Bachhoffber     f 
.  and  Defries.  J 

Baddelej 

Baldwin     and  V 
Collier....  j 

BaU 

Bancka 

Barana 


Barclay 


{ 

{ 


Barber 

Barlow 

Barlow       and  1 

Barlow . . .  r  j 

Bateman 

Baxter 

Beart 


Bernard 
Bernard     and  1 
DnreniUe..  J 

Baiaemer 

Baaaeaer 

Blad[ 

w^^^n#wn      #(  0  %  ■#   9# 


Increasing    drangbt    in 
chimneys..  •• 

Cigars •*.. 

Bricks,  tiles,  &c 

Electric  telegraphs .... 

Producing  light  • .  • 

Applying          magnetic 
power  to  motive  pur 
poses 

Spectadea  ......•, 

Soap-making 

Nautical  inatruments .... 

Copper  tubing 

Steam  engines  and  boilers. 

PrcTenting  iocmstatloni 
in  boilers / 

Obtaining  light  and  heat. . 

Ornamental  earthenware.  • 

Carpets  .•••, 

Heating  OTcns 

Paper • 

Axles,  axle*bozes,  &c. .  • . 
Smelting  iron;    rotary^ 

enginea  and  fans.  • . .  S 
Reels,  stands  and  desk  1 

seals j 

Spinning  cotton  .•.•••.• 

Railways | 

Life-boats  

Lifting  apparatua    

Bricks  and  tiles 

Taking  and   measuring  1 

sngles J 

Steering  Tessels  • 

Waterclosets,     pumps, 

and  cocks    

Watercloaets,    and   gas 

and  air*traps  

Agricultural  implements .. 
Doors,  window-shutters  1 

and  blinds J 

Pneumatic  springs 

Boots  and  shoes 

Ornamenting  surfaces. .  •• 
Centrifugal  apparatus.  •  • . 
Folding  machine 


England. 


31  July 
30  Nor. 

16  Nov. 
U  Nor. 

3  October 

30  Nor. 

.... 
14  Not. 

.... 
19  Dec. 

7  Not. 

19  Dee. 

17  October 

12  Dec. 

12  Not. 
30  Not. 

• .  •  • 

5  Sept 

30  Not. 
17  October 


2  Not. 
12  Dee. 
10  October 


5  Sept. 
23  Jnly 

25  July 
23  Not. 
12  Dec. 

3  October 

4  Dec. 

22  Jnly 

31Jnly 

7  Not. 


Scotland.       Ireland. 


16  October 


. .  •  • 
•  •  •  • 

• . . . 


7  Not. 

.... 

6  Sept. 


•  9    * 


•  •    .  • 
a  •  .  • 

...» 

•  •  .  • 


31  July 


.... 

•  • .  • 

•  • .  • 
*•  •  • 

^  •  • . 

* . .  • 
.... 


18  Sept< 


• « • . 


.  • .  • 


.... 
. .  •  • 


1  August 


22  July 


• .  •  • 


29  July 
14  October 

•  • . . 

14  August 


•  • 


•  • .  • 
6  October 


•  • .  • 
• .  •  • 


• .  •  • 


•  •  •• 

•  • » • 

•  •  •• 


P»g«. 


359,200 

100 

440 
420 
400    . 


280 

440 

519 
400 
260.280 
499 

380 

499 

320 

480 

400 
440 
200 

200 

440 

320 

80,360 

379 
480 
299 

179 

200,359 

79 

79,180 

440 

480 

280 

460 

79 
100 
880 


302215 


IV 


ALPHABETICAL    LIST    OF    NEW    FATCKT8. 


Name. 


Blakemore  • .  • . 

Bofftett      and  1 
Smith  ....   I 

Booth 

Booth 

Boril    

Borland   

Botlari 

Bower        and  1 
Fortune   ••  / 

Bradford 

Bridgnan..  •• .. 

Briabane 

Brooman 

Brooman 

Brooman 

Brooman 

Brooman 

Brown 

Brown 

Browne    ...... 

Browne    ...... 

Bmee 

Bnrch 

Bart 

Bury 

Bury    

Bury    ........ 

Caaby  ....•••• 

Cartali 

Cbabert 

Chameroy    .... 
Cbritten 

Chrittie   ....  | 

. .  •  • . . 
andl 


Subject. 


Clare. . 
Clark 

Mapple    ..  / 

Clauasen  .. ,.  i 

Clybuta 

CoaU    


Cochrane 
Francii 


anal 

•  •  • .  I 


Colegrafo 
Connop    ....•< 

CotgreaTO    ••  •( 

Cowper    

Cox 

Crawford ...... 

CroM   

CroiikiU 

Crowley,  Col 
lier,  &  Hud 


:} 


Pioughi  , 

Producing  and  applying  1 
heat ;  engines,  and  V 
pomps J 

Obtaining  power 

Gaa 

Brick 

WeaTing  machinery    .... 

EIcTating  fluids   

Screws,  bolts  and  nails  . . 

Locks  and  fastenings .... 
Treating  fatty  matters. . . . 

Looms 

A  bdominal  supporters    . . 

Types 

Parifying  water 

Railways 

Agricultural  machines    .. 

Metallic  casks. 

Lift  snd  force  pumps  .... 

Disinfecting 

Weaving,  &a 

Rotary  engines    

Printing  carpets 

Window  blinds   

Prepsring  and  spinning  .. 
Cleaning  and  spinning  silk 
Preparing,  rpinning,  &c.. 

Musical  inatmrnenti  .... 

Yams 

Washing  and  drying  linen. 

Paf  ing 

Cylinder  printing 

Preparing,  carding  andl 

spinning j 

Metallic  casks .  •  •  • 


England.  I    Sootland. 


} 


Electric  telegraphs  .... 

Bleaching  and  preparing 
yarns   . . .' 

Wheel  eamagoft 

Turning  and  cutting  wood. 

Propelling,  steering,  and  1 
ballasting ;  pistons,  V 
flrebars,  and  sleepers  J 

ValTCs,  &c 

Casting  sand  for  pa? ing 
and  building    

Draining  and  cultivating 
land 

Tiles 

Aerated  waters 

Drying  paper  . , 

Textile  fabric*. 

MiUs    


Printing  yarns. 


30  Not. 

3  October 

15  July 
12  Nov. 

30  Nov. 
2  Nov.     i 

19  Dec. 

23  July 

22  July 
•  • . . 
19  Sept. 

31  July 


19  Sept. 

7  Nov. 

7  Dec. 
17  July 
19  Not. 
10  October 
24  October 
22  August 
28  Sept. 
30  Nov. 
10  October 
10  October 


12  August 

3o'noV. 
22  August 
19  Sept. 

7  Nor. 

7  Not. 

12  Nov. 

16  August 

2  Not. 
16  Nov. 

»Sept. 

3  July 
10  July 


10  July 


I        •  •  *. 


Ireland. 


30  Sept. 

«... 

26'julV 


18  October 
13  Nov. 


13  Not. 

.  .  •  a 
.... 
•  .   «  • 


13  Not, 


19  Dec. 

lo'jily 

5  Sept. 

6  August 

28  Sept. 


14  Not. 
23  Sept. 

14  October 


19  Nov. 

•  •  • « 
7  Angnat 

.... 
16  Sfpt. 


.... 


6  Sept. 


.... 
•  •  •  • 

.... 
.... 
.... 

.... 


.  * « • 
.  •  • . 


.  • .  • 


16  October 


Page. 


440 

280 

60,80 
400 
440 
379 
499 

79 
79 

359 
240 
100 
179,280 
240 
380 
480 

420 
300 

340 
160 
280 
440 
299 
299,359 
520 

140 
519 
440 
160 
240 

380 

380,519 

400 

140 

379.519 
419,359 

200,359 

20 
40 

520 

499 
180,360 

40 
200.260 

120 

280 


AU'HASBTiCAi:.    LIST    OF    NKW    l*ATEKT8. 


Name. 


Sobjeet. 


CanDinghim  .. .  i  Reefing  tiiilfl 


DaTtdsmi  ...••.  Lime  kilns 


De  U  Barre  de  \ 
Nantenil  ••  J 

Bettt • . 

Dick 

Dlnidale 

Diion 

D'OmDe  and! 
Partington .  J 

Duckworth  ••-• 

Danbar    ...••• 

Doiin   . .  •••••• 

Dnron  .  • 


Eeclea 

Edmonds 

Bdwards,  An^l 
sell,  and  I 
lieyns ....  J 

Elmslie  and  \ 
Simpson  ..  J 

Erard  ........ 

Everest    . .  • .  -j 

Fairbaim    •  -  •  • 
Fairbaim   and  \ 
Hetherington  j 
Fefnihottgb  .... 
Pontaiae  morean. 

Fowkr 

Franklinskj.... 
TtidM 


Goisaga 
Gossage 

Grant   • 


Gratrix , 

Gray 

fjraeii. ...    .  > 
GreenoQgh  . 
Greeooagh  •< 
Garlt   


Propelling  carriages   .... 

Compasses 

Steel  and  gas 

Artificial  palates  and  gams 
Moulding  iron • 

Finishing  thread  or  ysm  .. 

Chicory   

Saspeoding  carriages .... 

Motive  po ver • . . .  • 

Turntables,  presses,  &.... 


Looms..  ..••..., 
Woollen  fabrics.*. 


Motive-power  and  pumps. 

Sheathing  ships  and  pro*  1 
tccting  powder,  &c.  •  J 

Pianofortes 

Commodes    and   water- 
closets 


} 


Gwynno 
Gwynne 

Haddan 


{ 


Halef   .....*.. 
Hall 

Hamilton . . .  •  'j 

llaml-on   and  ( 

Weems****  I 

Harding  


Cranes  and  lifUng  machines 

Spfaining,  weaving,  &c.... 

Motive  power  .....•..•• 
Sulphate  of  soda  and  acids 

Steam  engines,  &g 

Public  carriages...  • 

Obtaining  power.  ••.•... 

Obtaining  metals,  &c. . . . 
Concentrating  sulphuric 

acid 

Heating  and  regulating 

temperature / 

Velf  eu  and  piled  fabrics. , 
Supplying  water  to  boilers 
Preparattea  «f  peat. . .  • 

Motive  power 

Chain*  conches  and  seats. 
Extracting  silver. ....... 

Motive  power 

Sugar 

Carriages,  wheels,  andl 
brickwork    J 

Looms 

Looms.  • 

Sawing,  cutting  and  1 
boring  wood    j 

Warming  and  ventilating*. 

Heckling  and  carding.  • . . 


England. 


Scotland. 


30  Nov. 

2  Nov. 
2  Nov. 

17  July 

22  August 
.... 

24  October 

19  Dee, 

14  Nov. 

23  July 
26  Dec 
19  Nov. 

19  Sept. 
17  July 

7  Nov. 

30  Nov. 
12  Sept 

7  Dec. 

7  Nov. 

31  July 

10  October 

.... 
17  Oct. 
5  Dec. 
12  August 

17  July 

20  Dee. 

24  Oct. 

26  Dec. 
31  July 
19  Dee. 
31  July 

21  Nov. 
lOOotobar 

5  August 


3  July 

14  Nov. 

.... 

23  Sept. 

25  Nov. 
17  October 


22  Auguat 
1 1  October 
16  October 


•  ■    •  • 


3  July 

.... 

.... 
.... 


Ireland,     |     Page. 


14  October 

a  ■    •  • 

9  August 
12  October 
17  Sept. 


31  July 
7  August 

•  •  a  . 

.... 

28  August 

.... 

20  Nov. 


.... 
.... 

•  •  .  a 

.... 


13  Sept. 


6  Aug.  I 
24Augnst 


.  •  •  • 

.  a  a  » 


•  •  •• 


440 

379 
379 

60 

160.180 

3S9 
340,3^ 

499 

400 

79 

520 

490 

240 
60 

380 

440 

220 
480 

380 

100,280 

300 
80 
320 
460 
140 

60 
500 

340,359 

520 
100.180 
500,359 

100,200 

420 

300 
120,180 

200 
180,280 

19 

400 
MO 

280 

440,520 
203 


Kame. 

Hamtt 

Harrifl 

Hayden    

Haieldine     .... 

Halbraoner  . .  j 

Highton 

Hill 

Hinley 

Hobf  

Uoby  

Hodge I 

Hodgkinioo. . . . 

HaU 

Holland   

HoUlday 

Horatbjr . . . .  j 

HorifallficJamet 

Hosking 

Uouldsworth  .. 

Howartb 

HowelU   •••••. 

Haddart 

Harwood  .... 
Hntcbioion .... 
UyDain    ....*. 

IlUngworth .... 

Jackson  

Jaooba j 

Jenningi  . . . .  j 

Jolmion  . . . .  ^ 
Johofon 

Kane    | 

Keates 

KeelyaodWU-l 

kiotoa ....  J 

Kingaford    .... 

Knowlea 

KurU 

Laird         and  \ 

Cowper    ..  ( 

Lamport 

Lancaster. '  •  •  ] 

Longdon    and ) 
Tabberer . .  y 

Legraa 

Leigb 

Lerew 


ALPHABBTTCA^   tlST  OF   HEW  PATSHT8. 


Snfafeot. 


Rolling  iron 

Barometers 

Drawing  frame  regulator. . 
Waguns,  carts,  and  vans  . 
Excluding  air,  dust  and  ) 

noise  from  apartments  ) 

Bleotric  telegraphs 

Preparing  cotton 

Castors 

Railways.- 

Railways 

Steam  engines  and  agri-  } 

cultural  machinea    ..  \ 
Furnaces,  And  pig-iron  . . 

'"•team  enginca. 

Umbrellas  and  parasols.. . 

Lamps 

Agricultural     machines, } 
steam  engines,  &  boilers  3 

Rolling  iron    

VaUes,  pumps,  &c 

Iron  and  metals 

Raising  nap  or  pile » 

Gun  carriages 

Cigars 

Grinding  com 

Sawsets,  mallets,  &c 

Match  and  taper  dipping.. 


Preparing 


Heckling 

Printing,  colouring,  and  I 

shading ) 

Waterproofing      cauTas  / 

and  leather ) 

Fixing  colours  on   cot-  > 

ton,  &e 3 

Steam  engines,  boilers,&c. 

Chairs,     castors,      and  } 

presses ) 

Rollers  and  cylinders .... 

Looped  fabrics 

Refrigerating 

Charcoal  .••.... 

Dyeing. 

Loading  and  unloading) 
ships    / 

Raising  weights 

Firearms,  cannon  and ) 
percussion  tubes. ...  3 

Looped  fabrics    

Disinfecting^  manuna,  && 
Preparing  and  spinning  . . 
Sewing-machines    •  •  .  •  •  • 


England. 


28  Sept. 
19  Dec. 
10  October 
23  July 

31  Julj 

.... 
15  July 

6  Dec. 
3Jolj 

7  Dec. 

3  July 

2  Nor. 
12  August 
22  August 

.... 

July  3 

19'NoV. 
26  Sep. 
14  Nor. 
12  Dee. 

29  August 


31  July 

22  August 

...  a 

24  Oct. 

23  July 

17  October 
12  Dec 

5  August 
16  August 

.... 

3  July 

9  Nov. 

19  Not. 

16  Not. 

.... 

3  July 

12  Sept. 

•  •  •  • 

«... 

7  Not. 


Scotland. 


U  Not. 
21  August 


16  August 

.... 
14  August 

.... 

6  Sept. 

.... 

28  August 

.... 

.... 

14  August 

1 1  Not. 
28  August 

•  •  a  • 
a  .  .  • 


Ireland. 


15  Not. 


4  Oct. 


•  •  a  a 

ISNoT. 


2  Sept. 

21  Augnat 


25  Sept. 


.... 

.... 

a  .  .  . 


17  Oct 


15  July 


a  •  .  a 

a  .  .  . 
a  a  a  a 


16 


> . . . 
Aug.  I 


.... 

.  •  a  « 
•  .  a  a 


17  July 


3 


August 


August 


Ptgc. 

280 

499 

300 

79 

100,519 

180,360 

60 

460 

20.80 

480 

20 

379 
140,180 
160 
180 

20 

260 
420 
260 
400 
480 
179.180 
200 
519 
260 
100 

160 

80 

340 

79 

320,520 

480 

120 
140,359 
200 

20 

400 
420,520 

420 

260 

19,180 

220 

20Q 
359 
380 


ALPHABETICAL  LIST  OV    NBW   7ATBMTS. 


VU 


Name. 

Ijeroy 

liebhaber    ..  •! 

LieBfta 

lallie   

Lacas 

Mabley    ...... 

MMfie 

MacNaaght.  • . 

McNicoU 


\ 


{ 


Main    .... 

Mair 

Manws    .. 

Martin.. .. 

Manden  .. 

Maaon       and  1 

Collier ....  J 

Maaaiah 

Maason    .... 

Mather      and 
Edmeaton. . 

Matber, 

Bffather,  and  V 
HaleaowskyJ 

Matthewt 

Mcdbnrat 


{ 


Mein    .< 

MelTiUe 

Mereer 

Meyer 

Micbiela 

Michiela 

Milltngton  .  •  -< 

MiUa    

Morewood  and  1 
Rogera .  • .  •  / 

Morlej 

Morrell    

Mortiaaer ...... 

Kaamyth    and  1 
Barton  •  • . .  j 

NeiUon    

Newton 

Newton 


Newton 
Newton 
Newton 
Newton 
Newton 
NewUm 


■ . .  *  ^ 


Subject. 


Locomotives,  boUera,  &e.. 
Blasting  rocki,  working  ^ 

marble,  &c... ......   > 

Purifying    and  filtering  1 

oils  and  liquids... ...  J 

Motive  power 

Telegrapbio  and  print 

ing  apparatus  • 


England. 


} 


Soap 

Sugar  and  charcoal 

Steam  enginea  and  ganges. 
Biasing   and  conveying  1 

weights J 

Printing  machinery 

Figured  muslins,  &o 

Indigo 

Cleaning  rice,  grain,  and  1 

seeds J 

Scissors  and  thimbles..  •• 

Preparing  cotton,  &c.. . .  • 

Artificial  marble  and  stone 
Preserving        vegetable 
substances. 

Scouring  and  finishing 


} 


Washing  and  drying  .... 

Sising  paper    • .  • .  • 

Gas  meters 

Treating  sheeps'  fleeces  \ 

on  the  animals J 

Railways  and  locomotivea. 

Preparing  cotton 

Looma     •••• 

Preparing  potatoes  for  seed 

Coal  and  gaa   

Corn-cleaning  and  flour-  1 

dressing  machinea  . .  j 
Steam  enginea  and  pumps. 

Coating  metals  with  metals 

Decomposing  water  .... 
Motive  power  and  pumps. 
Magnetic  needle  • 


Calico  printing  •••.••, 

Raising  weights , 

Caoutdiouc 

Zinc,  oxides  and  alloys 

of  metala 

Cutting  files 

Refining  gold , 

Ships'  magazines. ...... 

Refrigerating , 

Ships  and  heelers    .  •  •  • , 
Cutting  types  •••••«... 


} 


31  July 
14  Nov. 

•• . . 

6  Sept. 

7  Nov. 

8  October 

.... 
•  •  •• 

.... 

8  Nov, 
n  Not. 
12  Dec. 

16  Nov. 
12  Nor. 
12  Dec, 
10  Aug. 

12  Nov. 

6  Sept. 

2  Nov. 

2  Nov. 
12  Nov. 

7  Dec, 

17  July 
24  October 
10  August 
17  October 

.... 

24  October 

22  July 

12  Dec. 

.... 
7  Nov. 
7  Dec. 

19  Sept. 

.... 

9  July 

23  July 

23  July 
22  August 
22  August 
22  August 
22  August 
29  August 


Scotland.       Ireland 


•  •  •< 


7  Nov. 

.... 
31  October 

10  October 
10  July 
16  August 

7  Nov. 


•  •  * 
25  October 


14  October 
14  August 

.... 
5  Nov. 


28  October 


.... 

.... 


31  July 

.... 

8  August 


.... 
.... 
• . . . 


20  August 


• « • . 


•  •• 
. . . 


. . . 


. . . 
. . . 


.  * . 
. . . 
. . . 
. . . 


Page. 

100 
400 

519 
199 
380,500 

280.359 
80 
180 

519 

400 
519 
480 

420 

400 

480 

140 

400,500 

200 

379 

379 
400 

479 
fiO 

340,359 
140,180 

320 

500 

340 

79 
480 

500 
380 
480 

240 

180 
40 

79,180 

79 
160 
160 
ICO 

160,180 
179 


VIU 


ALPHABETICAL    LIST    OF    KE'.V    PATENTS. 


Name. 


Newton 
Newton 
Newton 
Newtoa 
Newton 
Newton 

Newtoa 


•  •  •  •  T 


Subject. 


Nickels 

Nind    

Nye 

Oamannej  • . . . 

Palmer 

Pal<ner 

Panwelle    and  1 

Dubochet..  J 

Pape     • 

P*PP«  

Patcal 

Peterson 

Paiton     

Percy         and  1 

Wiggin...,  J 

Phiilipa    

Rm 

Firmon   

Pittor 

Piatt    


Hat  bodies 

Dyeing  yarn  and  wearing. 
Mannfacittring  yarns  .... 

Coating  for  wood,  iron,  &c. 
Steam  and  other  engines. . 
Cutting  and  dressing  atone 
Hurdles,     fences      and ) 
wire-work    ........  > 

Woollen  and  other  fabrics. 
Sugar,  en' ting  and  rasping 
Hydraulic  machinery .... 

Steel 

Candles  and  wicks  ...... 

Candles  and  night  lights. . 

Coke  and  gas 

Musical  instrnmmts  .... 
Bedsteads,  mattresses,  &c 
Curing  smoky  ckimneya.. 

Textile  materials 

Roofs   


England. 


Metallic  alloys    

Culling  turnips   

Boilers  and  funnels. .  . . 
Steam  machinery    . . . . 
Umbrellas  and  parssols 
Spinning  and  doubling 


Poole                 r  Punching    metals,    and"! 
I  I     'Pring ;..  / 


Price  a:iJ  1 

W  til  hjad.  / 

Priestley  and  1 
Hvst  ....  J 

Prosser    


Filters 


Passer. . . 
Prothcroe 


{ 


Preparing  and  spinning  . . 

Supplying  water  to  boilers 
Tubes,   clearing    tubes,  1 
and  feeding  boilers  . .  J 
Oxide  of  zinc  and  paints... 


Riyner. .......  jPsTing . . . . 

Reid I  Weaving  ,. 

Remoad   >BnTelo|>es' 

Rennie     'Gas  retorts 


{ 


Riepe   .... 

Ripley .... 

Rishton    .. 
Ritchie........ 

Ritchie..  ••.... 

Robbins   

Roberu    

Robinson 

Rock    

Rodham     and  1 

Hobly  •..../ 

Rogers     

Rose 


Refining  steel 

Dressing   and    finishing  1 

cloth     J 

Water-closets  and  urinals. 
Preparing  and  carding.  • . . 

Stoves 

Railway  carriages   

Textile  fabrics 

Lifting  fluids,  steering,  Btc, 
Carriages 


{ 


I  Condensing  and  purify- 1 
ing  smoke,  and  gases,  j 
(Peat  fuel  and  charcoal .... 
jTwisted  gun  and  pistol 
I    barrels 


26  Sept. 
10  October 
19  Nor. 
7  Dec. 
12  Dec. 

12  Deo. 

28  Not. 
19  Dec. 
12  Nor. 

19  Dec. 


9  Nor. 

20  Deo. 

7  Dec. 
24  October 
12  Sep^ 

22  July 


3  July 

3  July 
31  July 
13  August 

2  Dec. 


12  Sept. 


•  •  •  • 


22  August 


Scotland. 


}l 


7  Dec. 

.... 
.... 

5  Sept. 

5  Dec. 

19  Nor. 

31  July 
10  October 
30  Not. 
.... 

.... 
7  Nor. 
9  Nor. 

16  Dec. 

19  Stfpt 

24  October 


30  July 
8  October 
18  October 


Ireland. 


> . . . 
» .  •  • 


16  October 

.... 

18  Nor. 


22  August 

•  •  •  • 

21  October 

•  • .  • 
4  Sept. 


28  June 
2  Sept. 

7  Sept. 

.... 

I  October 

I I  Nor. 


.... 
.... 

.  • . . 


14  August 


.... 

.... 


6N.r. 
29  Sept. 
12  July 


30  Sept. 


.  • .  • 

.... 


.... 
.... 
.... 


.  • . . 
.... 
.... 

.... 

•  •    •  a 


•  *  a  . 
.  .  .  « 
.... 

a  .    .  • 


27  August 
5  October 


10 


Sept{ 


.  a  •  • 

•  •  a* 

•  a  a  « 

a  .  .  • 

.  a  .  • 

a  •  a  . 
.... 


P-ge. 

■  ■  — — ^< 

179 
259,359 
300.360 

420 

480 

480 

440 
500 
400 

499 

359 
400 

520 

500 
479 

340 

220.260 

79 

360 

20 
20,260 

too 

140 
4f)0 

80 

220.260 

260 
160 
359 
519 

479 

280 
360 
200.180 
280 
460 

420 

100 
300 
440,500 
260 
80 
888 
400 

520 

240,359 

340 


AllMIARETK  AL    LIST    OF    NEW    PAThNTS. 


IX 


Name* 


Subject. 


Rotch 

BMOk 
Rotch 


Rowlej    •  • . .  ^ 


Royoe 


^ 


Rafford,  Mar-f 

MNiandPiochj 

Rasfell 


Samuel. 
Stot.  . 
Scott  .< 
Scott  , 
Skew  . 
Sbean, 


Sbepard  . .  • .  ^ 

Shepherd  and! 

Button....  / 

Shlen        and  \ 

HeginbottooB  j 

Shore • 

Sidebottom  .. .. 

Siliester  ,,•.  < 

Slate    

Slate j 

Smith 

Smith • .. 


Spence     •• ••  ^ 


Spiller.... 

Stvr    

Steele 

Stoventon 

Sloaet i 

Swindelle.  • .  •  | 


l^tham     and 
Cbeetham... 


Tkjlor 
Tlkomfloii 


•  ■  •  •  ^ 

Thomson  tnd\ 
MeUieh    ..  / 

TbompMMi  ••  i 

Thornfjeroft  .. 
Tiuereau  ....•• 

Toletoj    

Trattlet   


Soap 

Separating  matters 

Saltpetre •.. 

Dresf  pins,   fastenings,! 

and  ornaments j 

Grinding  and    cleaning  1 

corn     *•••••••••••  J 

Baths  and  wash  fcaseli  . . 
War  steamers 

Railway  and  steam  engines 
Spinning  and  twisting.. .. 

Pigments 

Docks,  sHps,  &c 

Railways 

Refining  sugar 

Blectro-magnetio  appa 
ratns 


£'igland. 


':} 


Telegraphs 


Textile  fabrics, 


} 
i 


Dressing  floor 

Looms 

Setting     and      shaping 
hardened  steel. .  •  •  •  • 

Canal  navigation 

StoTes,  furnaces,  chim- 
ney-pots, &c 

Folding  paper 

Steam  engines,  &c 

Alum,  cement,  and  vo- 
latile liquids     

Cleaning   and   grinding) 
wheat   ) 

Bookbinding 

Coating  metals 

Flax  spinning 

Treating   peat  and  ob-' 
tcinlng  prodnots  there- 
from  

Obtainiof  products  from  \ 
ores 3 


Cotton  and  fibrous  ms«  1 

terials / 

Dress    pint,   fastenings  1 

and  ornaments j 

Hydraulic      machinery  1 

and  steam  engines  •  •  / 
Cutting,  staining,  silrer- 1 

ing,  and  fixing  glass.) 
Cutting,    digging     and  / 

turning  up  earth  •  • . .  ) 

Crank  axles 

Hydraulic  clocks 

Dredging  machines  ••.•.. 
Mallets,  sawsets  and  tools. 


31  July 

24  June 
22  Aug. 

30  Nov. 
12  Dee. 


10  Oct 


5  Sept. 
24  July 

9  Not. 

3  August 
17  October 

24  Oct. 
23  Nov. 

2  Dec. 

f  14  Nor. 


17  July 

2  Not. 

2  Not. 

17  July 
5  Sept. 

12  Not. 


3  July 
9  Aug. 


14  Not. 

2  Not. 
19  Dae. 

3  July 
22  Aug. 

12  Aug, 

12  Dec* 

3  Oct. 

19  Not. 

31  July 


Scotland. 


3  July 


•  •   •  » 


12  Nov. 


20  Sept. 


18  Sept. 


7  Not. 
29  July 

• . .  • 
17  July 

23  Sept. 


7  Not. 


17  July 


16  Sept. 


•  •  •• 

•  •  •  • 

•  •ft 


Ireland. 


1  Au, 

.... 
•  •  .  • 


■'{ 


17  July 


7  0.:tober 


•  • 


14  Sept.  j 


•  •  •  • 

•  • .  ■ 

•  •  •• 


Page. 

100.80, 
20O 
80 
160 

440 

480 

80 

299 

519 
199 
79 
400.260 
120 
320 

310 
440 

460 

400 
260 

60 

379 
379 

60 

199 

400,500 

179 

20 

140 

80 

359.360 
400 


379,519 
600 
20.80 

160 

140.260, 
280 
480 
280 
420 
100 


ALPHABETICAL   LIST    OF   NEW    PATENTS. 


Name. 


{ 


Tucker 

Tamer •[ 

Tnxford  ....  | 

Vilck 

VirilUt    .. 

Vidie    .... 
Voyci  .... 

Warmont. . , 
WaUon    .. 
Watt    .... 


Sabject. 


Gearing^,  eleaoaing  and) 
propelling  Tesaela.  •  •  •  3 

Generating  and  apply- \ 
ing  beat   ...../ 

Agricnltnral  macbinea  1 
and  steam  enginei  . .  j 


Wbite  .... 

Wild  

Wilkina  .. 
Williams  .. 
Williams  . . 
Wilton.... 

Wimshnrst 

Winter.. .. 
Wood  .... 
Wood  .... 

Wood  ,.•• 


Woodbridge. . 
Woods     .... 


; 


•■{ 


f 


Yoong 


! 


Grinding 

Extracting       colouring  1 

matters    j 

Air,    8team»    gas    andl 

liquid  meters  • / 

Paper  hangings   


Dyeing  wool    

Hat  plasb 

Inland  naTigation    

Braising,  erusbing  andl 
expressing jnioe  ....  j 

Structures  for  retaining  1 
water j 

Lighting 

Buttons •  y. .  • . 

Furnaces 

Alum  and  ammonia.. ..  ... 

Steam   engines,  propel- 
ling, &c. 

Metallic  Teasels 

Carpets 

Fuel 

Figuring  and  ornament- 
ing woren  fabrics. . . . 

Rivets,  bults  and  screw 
blanka 

PaTlng 


England. 


} 


Treating  bituminoua  mi 
nerala 


•} 


7  Dec. 

4  July 

• . .  • 
17  Joly 

9  Not. 
7  Dec. 

2  Not. 

2  Dee. 

5  Sept. 

31  July 

17  Aug. 

7  Not. 

17  Oct. 

7  Dec. 

7  Dec. 

12  Not. 

3  July 

10  Oct. 
7  Dec. 

11  Dec 

5  Sept. 

30  Not. 

17  Oct. 


Scotland. 


15  Not. 


•  •  •  • 


14  October 


13  August 


•  •  .• 


. . .  < 

• . .  • 


24  June 


Ireland. 


3  Sept. 


7  October 


•  • 


Page. 

520 
479 


20 

359 
60 

400 
4S0 

379 
460 
200,180 

100 

160 

380 
320 
480 
479 

400 

20 
299.80 
470 

486 

200,260 
440 

320,359 


INDEX 
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AlMtenent  of  the  moke  nui- 
Miic«,  85S 

Accelerating  the  speed  of  vetsels, 
Andrew's  method  of,  SI  9 

Acids ;  sulphuric,  Todd's  im- 
pro-rements  in  the  manufacture 
of,  179;  muriatic  and  nitric, 
Fontainemoreau's,  495 

Anicultuxal  machines;  Dr.  New- 
Tngton's  patent,  42 ;  May  and 
Legsett's,  958;  Hodge's,  47B 

Air  and  water  of  towns,  272 

Air-heating  famaces,  £ngle*s,  279 

Air-tight  bulkheads,  CapUin 
Shanks',  75 

Algebraic  equations,  Notes  on  the 
theory  of,  by  James  Cockle, 
Esq.,  M.A.,  Barrister-at^aw, 
37,  124,  329 

Allaire  Iron  Foundry,  New  York, 
376 

Altimeter ;  Berthon's  patent,  62 ; 
Beatson's,  98,  102 

Alum,  Richardson's  improre- 
ments  in  the  manufacture  of,  96 

America,  marine  engineering  in, 
375,  388 

American  chum  mania,  447 

American  mail  steamers,  84,  872 

American  patents,  recent,  19, 339, 
278,  819 

,  law  case,  Ta- 

tham  e.  Cornell,  509 

Ammonia,  sulphate  of,  Richard- 
son's improvements  in  the 
manuliscture  of,  96 

Anchors,  Greenway's  patent,  51 7 

Anderson's  patent  improvements 
in  the  manufacture  of  whiting, 
935 

Andrew  and  Markland's  Improre- 
ments  in  preparing  warps,  158 

Andrew's  method  of  accelerating 
the  speed  of  vessels,  319 

Angles,  Beatson's  improvements 
in  instriiments  for  taking, 
measuring,  and  computing,  98, 
102 

Anhydrous  steam,  Mr.  Frost's  dis- 
coveries, Dr.  Haycraft  on,  288, 
302  891 

Annealing  kilns,  Pettitt's  patent, 
438 

Annihilator,  fire,  PhUlips,  7; 
307,331;  Weare's,515 

Antimony,  oxide  of,  Todd's  im- 
provements in  the  manufacture 
of,  179 

Archimedes  iron-works,  New 
York,  376 

Architecture,  naval,  remarks  of 
Sir  Samuel  Bentham  on,  23; 
Mr.  Tregelles,  on  the  compara- 
tive merits  of  wood  and  iron,  5 1 , 
66;  Laird's  patent  improve- 
ments in,  76 

Aristocracy  of  England,    vtrtut 


the  elaimtof  sdenee  and  litera- 
ture, 114 

Arsenic,  Todd's  improrementa  in 
the  manufacture  of,  179. 

Articles  of  utility  regiatend,  20, 
40,  .60,  80,  100,  120,  140,  160, 
180,  200,  220,  240,  280,  280,  900, 
320,  340,  960,  380,  400,  420,  440, 
460,  480,  500,  520 

Ashworth  and  Mitchell's  improve 
ments  in  preparing  spinning 
and  weaving,  457 

Astronomy,  retrospect  of  thepro- 

Sress  of,  104 
erton's     improvements      in 
regulating    the    admission    of 
steam  to  the  cylinden  of  steam- 
engines,  118 
Atmopyre,  Edwards's,  S96 
Atmospheric  electrlcitib  eflfeets  of, 
on  the  wires  of  magnetie  tele- 
graphs, 15 

— engines,  Vries's  patent. 


496 


pressure,  pile  driving 


by.  Dr.  Pott's  system,  511 
wave  in  1849,  259 


Attwood's  improvements  in  mak- 
ing copper  tubing,  277 

Anchterlonie's  improvements  in 
producing  ornamental  £ri>rics, 

Aytoun,  Robert,  Esq. ;  new  mode 
of  attaching  ships'  cables,  491 

Baddeley,  Mr.W.,onthefire-uini- 
hilator,  7, 992  ;  the  cvmameter, 
59 ;  portable  fire-engme,  959 
Baldwin's   patent  steam  genera- 
tors, rotaiy  engines,  and  pro- 
pellers, 515 
Balloon,  Bell's  patent,  75 
Baranowski's    patent    counting, 
numbering,  and  labelliag^na- 
chines,  336,  341 
Barber's  patent  artificial  Aiel,  76 
Barlow's,  Messrs.,patentimprove- 
ments  in  the  permanent  ways 
of  railways,  16 

patent  improvemente  to 


the  Jaequard  loom,  501 

Bassoons,  Oute's  pttent  improve- 
mente  in,  219,  251 

Batteries,  galvanie,  Weare's 
patent,  516 

Baumgartner,  M.,  on  the  efifeete  of 
atmospheric  electricity  <m  the 
wires  of  the  magnetle  telegraph, 
15 

Beatson's  in^rovements  in  in- 
struments for  taking,  measur- 
ing, and  computing  angles,  98, 
102 

Becker's  self-acting  sldin;(  stop, 
370 

Bedsteads,  Harlow's  patent,  457 

Belgian  method  of  applying  the 


heat  of  eoke-erenl  to  keitltig 
steam-boilers,  110 

Bdl's  patent  balloon,  75 

fiour  dressing  machine,  478 

Bentham,  Brigadier  General  Bir 
8amuel,on  insubmenible  boats, 
5 ;  eflbcte  of  Shot  on  iron  ships, 
7 ;  naval  arehiteetare,  tS :  small 
arms  of  vessels  of  war,  92 ;  the 
teredo  MNMili*,  plan  for  pvevent- 
ing  its  ravages,  45;  hinte  to 
ship-builders,  64 ;  buoyant 
dock-gates,  87 ;  preservation  of 
timber,  224,  249 ;  treenafls  for 
shipbuilding,  911;  distillation 
in  vacuo,  912;  sashbar  gtXMv- 
ing*machine,  464;  Ibot  cross- 
ings, 489 ;  glass  manufhctttre, 
485;  calorimeter  of  Visible 
metal,  505  ;  artificial  fael,  506 

Berthon's  patent  altimeter  abd 
clinometer,  62  ^ 

Berger's  patent  improvmnente  in 
the  manufhcture  of  starch,  95 

Bevor's  improved  girder,  819 

Bibliogr^hy,  scientifie,  492 

Bilby  &  Co's.  capstan,  9 

Bills*,  Mr.  8.,  method  of  solving 
cubic  equations,  252,  297,  947, 
972,  986,  494;  extension  of 
Homer's  method,  425;  Mr. 
Lockhart's  equation,  448 

Bias's  patent  tmprovemente  in 
piecing  wool  caraings,  519 

Bitumen,  Oesner's  improvements 
in  obtaining  illomlnating  gas 
fh>m,  278 

Blackfriars  Bridge,  state  of  15, 
119,  129 

Bleaching  fisbrics,   Dalton's  im- 

Srovementa  in,  97 
nd,  the,  wriUng-desk  for,  510 

BlinkhMm's  tmprovemente  In  the 
manufacture  of  glass,  198 

Blocks,  Chapman's  patent,  896 ; 
Lamport's  515 

Blowing-engine,  Slate's  high 
velocity,  162 

Boate,  insubmergible,  5 

Bobbin  tnming-aachine.  Find- 
lay's  patent,  297 

Boilers,  steam  :  Inn  serras  cop- 
per, 44 ;  explosion  at  Northamp- 
ton. 73 ;  Belgian  method  of  ap- 
plying the  heat  of  coke-ovens 
to  heating.  110;  Dr.  Haycraft 
on  the  prevention  of  exptaaieii, 
288,  902;  Turner  and  Hard- 
wick's  improvements  in  con- 
structing and  setting,  817 ;  ver- 
tical tubular,  of  the  Atlantic 
and  Pacific,  372 ;  Lord  Dwddo- 
Bald's,979,466;  Montgomery's, 
979;  explosion  at  Halifhx— re- 
port of  Mr.  Psirbaim.  488; 
Tucker's  improvements  in, 
473;  Baldwin's,  515 


Xll 


INDKX. 


Bolt*,  Glasgow's  ImproTemenU 
in  the  manuikcture  of,  57; 
Coates',  459 

Bone,  imitation,  Cheverton's  par 
tent,  516 

Bonney's  safety  yacht,  5 

Boots,  Newton's  patent  improve- 
ments in,  476 

Botanical  specimens,  Crawford's 
cement  for,  75 

Bottles,  YouiVs  patent  methods  of 
washing,  filling,  and  corking, 
398 

Boutigny's   experiments  on    the 

f»ower  which  maintains  bodies 
n  a  spheroidal  shape,  308 

Brakes,  railway,  Kobbin's  patent, 
398 

Brass,  malleable,  process  of 
making,  389 

Breakwaters,  Macintosh's  patent 
floating,  138 

Brewster,  Sir  David:  retrospect 
of  the  progress  of  astronomy, 
104 

Bricks,  fire,  Parkes'  patent,  496 

and  tiles,  Grlmsley's  pa- 
tent improvements  in  the  manu- 
facture of,  1;  Doming's,  18; 
Elliott's,  299 

Bricklayers'  Arms  Terminus,  fall 
of  the,  176 

Bridge  over  the  Rhine  at  Co- 
logne, 259 

Bridge,  railway  iron,  in  America, 
fall  of,  297 

Bridge,  Westminster,  Improve- 
ments Bill,  13, 112 ;  Blackfriars, 
stete  of,  14,  113,  129;  Macin- 
tosh's patent  floating,  138 

Bridges,  suspension,  of  the  Chi- 
nese, 350 

Britannia  tubular  bridge,  1 15 ;  W. 
Fairbaim,  Esq.,  the  true  in- 
ventor of,  148 

Brooman's  improvements  in 
types,  stereotype-plates,  and 
figured  printing  surfaces,  219; 
improvements  in  the  manufac- 
ture of  zinc,  321 

Brown,  Mr.  D.  S.,  on  provisional 
registration,  431 

Brown's  patent  fiuid  meters  and 
steam-engines,  461 

Brown  ana  William's  improve- 
ments in  electric  and  magnetic 
telegraphs,  218 

Buck's  excavating  auger,  278 

Buckle,  Mr.  WilUam ;  memoir  by, 
of  the  late  William  Murdock, 
of  Soho,  368 

Buckwell  and  Fisher's  patent  im- 
provements in  springs,  334 

Budd,  W.  Palmer,  Esq. ;  on  the 
economical  use  of  the  gaseous 
•tcape  Arom  furnaces  at  iron 
works,  136;  improvements  in 
the  manufacture  of  coke,  494 

Buffers,  De  Bergue's  patent,  31! ; 
Sharpe's,  475 

Bulkheads,  watertight,  the  inven- 
tion of  Captain  Shanks,  US 

Burrow,  Reuben,  memoir  of,  267 

Burton's  patent  improvements  in 
sewers  and  flushing  apparatus, 
56 ;  in  flushing  drains,  making  , 
lolnts  for  pipes,  and  in  empty-  { 
ing  cesspools,  57 

Boxy  and  Ramsden's  improve- 
ments in  glasing,  embossing, 
and  flnishing  woren  fobrics  and 
paptr,  US 


Buttons,  Vicomte  de  Serionne's 
improvements  In  the  manufac- 
ture of,  156;  Harding's,  499 

Cables,  new  method  of  attaching 
ships,  491 

Taunton's  patent  method 

of  testing,  59 

Calorimeter  of  fusible  metal,  505 

Candles,  Palmer's  patent  im- 
provements in  the  manufacture 
of,  15,  437;  WilkinB',  219; 
Sykes'.  257 ;  Hurafreys',  354 

Candlesticks,  Wllkins'  Improve- 
ments in  the  construction  of, 
219;  Gedge's,  259 

Cannon,  Sears'  patent  improve- 
ments in,  54 

Caoutchouc.  Gerard's  improve- 
ments in  dissolving,  379;  New- 
ton's improvements  in  the  ma- 
nufacture of  articles  of,  476 

Carbon,  the  deodorixlng  effects 
of,  315 

Carding  fibrous  substances,  New- 

'  ton's  patent  improvements  in, 
497 

Cards,  Church's  improvements  in 
the  manufacture  of,  217 

Carpets,  Wood's  patent  improve- 
ments in  weaving,  77 ;  Temple- 
ton's  improvements  in  the 
manuCscture  of,  117 

Carriage,  gun,  Ferguson's  re- 
gistered 22,  4il 

Carriages:  M 'Donald's  patent  im- 
provements in  attaching 
springs,  56;  Buckwell  and 
Fisher's  springs,  334;  Laurie 
and  Marner's  Invisible  step, 
390 ;  Middleton's  centripetal 
wheel  plate,  430;  Newton's 
couplings  and  wheel  connec- 1 
tions,  457;  Poole's  springs, 
459;  Sharpe's  railway,  475; 
EUts's  apparatus  for  shifting 
railway,  494 

Cartali's  improvements  in  pre- 
paring yams,  474 

Curte's  patent  flutes,  elarlonets, 
hautboys,  and  bassoons,  219, 
251 

Carter's  improvements  in  gas 
burners,  chandeliers,  and  In 
ventilating,  256 

Cartridges,  Sears'  patent  improve- 
ments in,  54 ;  Perry's  winged 
metallic,  239 

Cask  cleaning  by  hot  air,  Davi- 
son and  Symington's  process, 
472 

Cask-making  machinery,  Rosen- 
borg and  Montgomery's,  215 

Casting  chilled  rolls,  Parry's  im- 
provements in,  279 

Caterpillars,  tissues  woven  by,  214 

Cement,  Crawford's,  for  botanical 
purposes,  75;  Gibbs'  patent, 
397.405 

Centrifugal  apparatus,  Roteh's 
improvements  in,  275 ;  new  ap- 
plication of,  353 ;  Napier's  im- 
provements in,  478 

Centripetal  wheel-plate,  Middle- 
ton's,  430 

Cesspools,  be.  Burton's  Improve- 
ments in,  57 

Chameroy's  improvements  in  the 
numuftcture  of  metal  tubes, 
818 

Chandeliers,  gai,  Carter's  improve- 
ments  In,  M6 


Chapman's  patent  improvements 
^in  blocks,  in  setting  up  ships' 
'rigging,  and  raising    weights, 
336 

grain  crusher  and  ffeed 

regulator,  430 

Charcoal,  Tnrling's  improvements 
in  the  manufacture  of,  217 

Cheap  cookery,  269 

Chelsea  Iron  Works,  New  York, 
377 

Cheverton's  patent  imitation  bone 
and  ivory,  516 

Chimney,  model  steam  engine, 
240 

Chimney-pot,  Pilbeam's  smoke- 
preventing,  81 

Chinese,  the,  suspension  bridges 
of,  350 

Chum  mania,  American,  447 

Church's  improvements  in  the 
manufacture  of  cards,  in  num- 
bering machines  and  in  presses, 
217 

"City  of  Paris"  steam  vessel, 
137 

Clarendon,  Lord,  Professor 
Young's  letter  to,  184 

Clarionets,  Carte's  improvements 
in,  219,  251 

Claussens  improvement  in  flax 
manufacture,  416, 506 

Clenchard's  improvements  in  the 
preparation  of  orchil  and  in 
dyeing  and  printing,  276 

Cleansing  sewers.  Page's  patent 
method  or,  458 

vesseU,  Tucker's  ma- 
chinery for,  473 

Clinometer,  Berthon's  patent,  62 

Clock,  the  electric,  253 

Clogs,  Robart's  improvements 
in,  179 

Cloth.  Hayward  and  Bickford's 
improvements  in  rolling  Indi  a 
rubber,   239 

Coating,  Iron,  Pomeroy's  Improve- 
ments in,  239,  298 

Coals,  Michiel's  patent  improve- 
ments in  treating,  358 

Coates'  patent  machinery  for 
making  bolts,  spikes,  and  nails, 
459 

Cockle,  James,  Esq.,  Barrister-at- 
Law,  M.  A. :  Notes  on  the  theory 
of  algebraic  equations,  37,  124, 
329;  Mr.  Bills' method  of  solv- 
ing cubics,  386 

Cochran's  improvements  in  looms 
and  Jacquard  machines,  179 

Cochrane  and  Slate's  patent  im- 
provements in  the  manufacture 
of  tubes,  17 

Coke-ovens,  Belgian  method  of 
applying  the  heat  of,  to  heating 
steam  boilers,  110 

Coke,  Panwells  and  Dubochet's 
Improvements  in  the  manufac- 
ture of,  357 ;  Budd's,  494 

Colegrave's  improvements  in 
saddles,  ships*  rigging,  and 
railway  carriage  links,  99 

CoUinge,  C.  and  Co.,  on  Bilby's 
patent  capstan.  9 

Colman's  patent  improvements  In 
the  manufacture  of  starch,  476 

Cologne,  bridge  over  the  Rhine 
at,  259 

Combing  machines.  Lister  and 
Donisthorpe's,  258;  Kamsbot- 
ham  and  Brown's,  258 

Common-sense,  vindicated  ugalntt 
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the  pretentions  of  mathematical 
whence,  309,  S43,  383 

Compensatton  piano-forte  meeha- 
nltm,  Dimolme's,  490 

Condensation  by  electricity,  346 

Condensers,  Aresh-water,  Pirs- 
son's,  418 

Consuming  smoke,  Fontainemo- 
reau's  patent  improvements  In, 
S33;  Hargreavess  335 

CcMkery,  cheap,  269 

Cooper's  improvements  in  rotary, 
marine  and  locomotive  engines, 
58 

Copper  ores.  Hill's  improvements 
m  smelting,  218 

tubing,  Attwood's  im- 
provements in  malcing,  277;  Rit- 
chie's, 332 

Copying  presses,  Waterlow's.  im- 
provements in,  18 ;  R.  and  U. 
Howson's,  differential  screw, 
190 

Copyright  of  Designs  Act  of  1850, 
13  and  14  VIctoHa,  154,  491 

Corking  bottles,  Youil's  patent 
method  of,  398 

Cormack's  improvements  in  pun* 
lying  gas,  157 

Cotgreave's  improved  draining 
machinery,  437 

Cotton,  on  the  substitution  of 
flax  for,  in  the  manufacture  of 
cloth,  273 

Counting  machines,  Baranowski's 
patent,  836,  841 

Coupling-joints  for  pipes,  Mayo's 
Improvements  in,  158;  New- 
ton's, 276 

Couplings  for  carriages,  Newton's 
patent,  457 

Cox,  Mr.  W.,  on  swimming  : 
patent  swimming  stockings,  191 

Crane,  M'Kicoll's  patent  steam 
travelling,  475 

Crawford's  cement  for  botanical 
purposes,  75 

— -^— ^—  steam  boiler  furnaces, 
278 

Crockery,  Houghton's  machine 
for  washing,  319 

Cubic  equations,  Mr.  Bills*  me- 
thod of  solving,  252,  297,  347, 
872,386,494 ;  ontworrmarkable, 
by  James  Lockhart,  Esq  ,  448 

Curtis's  improvements  in  the 
manufacture  of  sugar,  237 

Curvilinear-beam  weighing  ma- 
chine, Poupard's,  350 

Cutting  and  dressing  slate,  Ma- 
thew's  machine  for,  258 

-— —  machines.  May  and  Leg- 
gett's  patent  improvements  in, 
858 

■     paner,  Ooodall's  patent 
improvements  in,  299 

Cymameter,  Fenn's  registered, 
33;  Mr.  Baddeley,  on  35;  Mr. 
Heineken,  on  the  same,  73 

Dalglish's  improvements  in  print- 
ing fabrics,  379 

Dalton's  improvements  in  ma- 
chinery for  bleaching,  dyeing, 
and  finishing  textile  fhbrics, 
and  in  engraving  rollers,  97 

IVAngely's  patent  deodorizing 
fluid,  manures,  475  | 

I>avies,T.S.,Ei>q.,F.R.S  ,F.8.A., 
&c.,  on  the  flat  knot,  125 ;  Geo- 
metrical Notes,  150,  169,  262, 
3191,448 


Davison  and  Sjrmington's  hot-air 
ca<«k-cleaning  process,  472 

Davy,  Dr.  J.,  on  the  incrustations 
of  steam  boilers,  135 

Deakin's  patent  improvements  in 
rolling  metals  and  tubes,  499 

De  Bergue's  patent  improve- 
ments in  pistons  and  buffers,  317 

De  Douhet's  improvements  in 
the  production  of  hydrosul- 
phurets,  soap,  artlfical  soda  and 
potash,  oil  and  water-colours, 
458 

Denistoun,Mr.  J.,  on  tissues  woven 
by  caterpillars,  214 

Deodorizing  effects  of  carbon,  315 

fluid,     D'Angely's 

patent,  475 

Depurating  sugar,  Dr.  Scoffem's 
method  of,  115,  159;  Gwynne's 
patent,  178;  Hills  and  Hill's, 
439 

D'Eresby's,  the  Right  Hon.  Lord 
Willoughby,  steam  plough,  182 

Designs  Copyright  Act,  154; 
official  papers,  491 

Designs  for  articles  of  utility 
registered,  20,  40,  60.  80,  100, 
120,  140,  160,  180,  200,  220,  240, 
260,  280,  300,  320,  340,  360,  380, 
400,  420,  440,  460,  480.  500,  520 

Desk,  writing,  for  the  blind,  510 

"  Desperate,"  H.M.S.,  experi- 
mental trip  of,  75 

De  Witte's  patent  improvements 
in  stereotype  printing,  215 

Diflerential  screw  copying  press, 
R.  and  H.  Howson^s,  199 

Dirooline's  compensation  piano- 
forte mechanism,  490 

Dinsdale's  patent  improvements 
in  artificial  palates  and  gums, 
and  insetting  artificial  teeth,3l 7 

Disc  engines,  Donkin  and  Farey's 
improvements  in,  122 

Distillation  in  vacuo,  312 

Distilling  sea-water,  Ericsson  and 
Forbes's  improvements  in,  19 

and  rectifying.  Miller's 
patent  improvements  in,  361 

Dixon's  patent  improvements  in 
sawing  machinery,  sinks,  wash- 
stands,  and  presses,  457 

Dock-gates,  buoyant,  49,  87 

Donkin  and  Farey's  improve- 
ments in  disc  engines  122 ;  ex- 
pansion gearing,  142 

Doors,  Milwain's  patent  improve- 
ments in  closing,  55 

Dorning's  patent  improvements  in 
the  manufacture  of  bricks  and 
tiles,  18 

Dover  and  Calais  electric  tele- 
graph, 196,  215,  233,  274,  296 

harbour  of  refuge,  41 1 

Doubling  machines,  Robertson's 
patent,  477;  McLardy's,  499 

Drainage,  water  power  obtainable 
from,  234 

Draining  land.  Fowler's  improve- 
ments in,  218;  Cotgreave's,  437 

Drains,  Burton's  patent  improve- 
ments in  fiushing,  57 

Drawing  rollers.  Richards,  Tay- 
lor and  Wylde's  patent,  199 

Dredge  and  Stepnenson's  plan 
for  draining  the  southern  parts 
of  the  metiopolis,  177 

Dressing  machines,  Heycock's, 
97  ;  Bell's  (flour),  478 

Drill,  hand  dropping,  Ncwlng- 
ton's  patent,  42 


I  Driving  mills,  and  other  ma- 
chinery, Freece's  improvements 
in,  275 

Dumeete's  patent  improvements 
in  reflectors,  438 

Dummler's  improvements  in  ob- 
taining fibres  from  plants,  117 

Dundonald's,  the  Earl  of,  vertical 
tubular  boiler,  373,  466 

Dunnicliffe  and  Bagley's  im- 
provements in  lace  and  other 
fabrics,  494 

Dyeing  and  printing  woven  fa- 
brics, Dalton's  patent  improve- 
ments in,  97 ;  Clenchard's,  276 ; 
DalgUsh's,  379;  Pincoffs',  437 

Ede's  submerged  rocker  for  sepa- 
rating ores,  239 
Edward's  atmopyre,  236 
Eflbcts  of  shot  on  iron  ships,  6 
— — —  difference  of  immersion, 

23 
Electric  clock,  description  of  the, 

258 
Indicator,  Butter's  pa- 
tent, 296 


light,  experiments  at 
Newcastle  and  Sunderland,  75 

Electrical  experiment,  72,  103 

Electricity,  on  the  application  of, 
and  heat,  as  moving  powen,  by 
Mr.  W.  Petrie,  188,  236 ;  velo- 
city of,  816 ;  condensation  by,346 

Electro  -  chemical  telegraphs, 
Westbrook  and  Roger's  im- 
provements in,  279 

Electro-magnetic  engines,  Mr.  R. 
Hunt's  experiments  with,  46; 
Professor  Page's,  1»6;  Pulver- 
macher's  patent,  222 

Electro-telegraphy :  Hlghton's  im- 
provements, 118;  submarine 
communication  between  Eng- 
land and  France,  196,  215,  233. 
274,  296  ;  Extension  to  Ireland 
and  America,  196,  328;  Brown 
and  Williams' improvements  in, 
218;  coating  wires  with  gutta 
percha,  232 ;  Sounding  alarums, 
270;  Thomas's  improvements, 
278;  Siemens's,  356 ;  progress  of. 
Report  by  Examiner  Page,  426 ; 

{practicability  of  sea  and  river 
lues,  426 ;  indicating  disc  tele- 
graph, 428 ;  pen  telegraph,  428 ; 
painting  wires,  428;  sustaining 
across  rivers,  429 ;  efficacy  of 
gutta  percha  as  a  covering  for 
wires,  508 
Elliott,  the  corn-law  rhymer,  a 
mathematician,  352 

's  (W.),  improvement  in 
the  manufacture  of  bricks,  tiles, 
and  pipes,  299 

and  Hey^s  improvements 


in  looms  for  weaving,  459 
Ellis's     patent    railway-carriage 

shifting  apparatus,  494 
Epsom  and  magnesian  salts,  alum 

and     sulphate    of    ammonia, 

Richardson's  improvements  in 

the  manufacture  of,  96 
Embossing  woven    fltbrlcs    and 

J»aper,    Bury    and    Ramsden's 
mprovementsin,  118 
Embankments,  Green's  mode  of 

forminir,  279 
Enamel  for  hollow  ware,  278 
Engineering,  marine,  progress  of 
in  America,  375 ;  and  England, 
388 
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Engles'  alr-heaiing  fUmiicet,  278 

Bngraving  surfaces,  t)alton'«  im- 
proTements  iiit  97 ;  process  of, 
on  ivory,  119 

Envelopes,  Remond's  improve- 
ments in  the  manufacture  of, 
318 

Equations,  Algebraic,  Notes  on 
the  theory  of,  by  James  Cockle, 
Esq.,  Barrister  at  Law,  M.A., 
37,  124,  329;  Mr.  Samuel  Bill's 
method  of  solving,  232, 297,347, 
872,  386,  499 

extension    of    Horner's 

method  of  approximation  to  the 
cases  of  unreal  roots  of,  425 

Everitt  and  Glydon's  patent  boiler 
tubes,  497 

Excavating  auger,  Buck's,  278 

Exhibition  of  1831 :  roofing  for 
the  building.  112  ;  Mr.  Paxton's 
description  of  his  design,  129 ; 
use  of  iron  in,  429 

Expansion  gearing,  Donkin  and 
Farcy's  improved,  142 

Experiments,  electrical,  72,  103. 

Explosion,  boiler :  atNorthampton, 
73;  Dr.  Haycraft,  on  the  pre- 
vention of,  2b7,  302;  report  of 
Mr.  Fairbairn  on  H^ifax  case, 
488 

Extracting  and  eompressing, 
Read's  patent  machinery  for,  18 

Fabrics:  Dalton's  improvements 
in  dyeing,  printing,  and  finish- 
ing, 97;  Roberts's  improve- 
ments in  the  manufacture  of,  98 ; 
Templeton's  improvements  in 
figured,  117^  Auchterlonie's  im- 
provements' in  the  production 
of  ornamental,  118;  Bury  and 
Ramsden's  iinprovements  in 
glasing,  embossing  andfinishing 
woven,  118;  Slack's  improve- 
ments in  the  manufacture  of 
textile,  157;  Macalpine's,  in 
washing,    332;      Harris's    im- 

5rovements  in  looped,  .135; 
'atham  and  Cheetham's,  397; 
Pincoffs  dyeing  and  printing, 
437;  Dunniclifib  and  Bagley's, 

Fairbairn,  W.  Esq.,  C.  £.  report 
on  the  fall  of  a  factory  at  Stock- 
port, 133  ;  the  true  inventor  of 
the  Britannia  tubular  bridge, 
148 ;  report  on  boiler  explosion 
at  Halifax,  488 

Fall  of  a  Factory  at  Stockport, 
ISO;  Mr.  Hopkinson's  state- 
ment, 131 ;  Mr.  Fairbairn's  re- 
port, 1 33 

of  the  Bricklayer's    Arms 

Terminus,  176 

of    a  railway  iron    bridge 

in  America,  297 

Fastenings,  Harding's  patent  im- 
provements in,  499 ;  Mitchell's, 
518 

Fatty  matters,  Humfrey's  im- 
provements in  treating,  352; 
Radley  and  Meyer's,  456 

Fayrer's  improved  steering  ap- 
paratus, 56 

Feed  regulator  for  Mills,  Ch^- 
man's,  430 

Fenn's  registered  cymameter,  83 

Ferguson's  improved  gun  -  car- 
riaKe.22,  441 

Fibre*,  Dummlcr'a  improvements 
in  obtaining  from  plants,  117 


Fibrous  substances:  De  Wardin's 
improvements,  in  preparing,  96 ; 
Mason  and  Smith's  preparing, 
spinning,  and  weaving,  98;  Ste- 
venson's, spinning,  242;  Lis- 
ter and  Donlsthorpe's  preparing 
and  combing,  258 ;  Ramsbotham 
and  Brown's,  258;  Leigh's  pre- 
paring and  spinning,  275  ;  Ta- 
tham  and  Cheetham's  manufac- 
turing, 397 ;  Ashworth  and  Mit- 
chell's, 457 ;  Sykes  and  Ogden's 
combing,  474;  Robertson's  spin- 
ning and  doubling,  477  ;  Jack- 
son's heckling,  478;  Newton 
carding,  497 j  M'Lardy,  pre- 
paring, finishmg,  and  doubling, 
496 ;  Binn's  piecing  wool  card- 
iiigs,  519 

Filling  bottles,  Youll's  patent 
method  of,  398 

Findlay's  bobbin  turning-ma- 
chine, 297 

Finishing  woven  fabrics,  De 
Warden's  improvements  in,  96 ; 
Heycock's,  97  ;  Dalton's,  97  ; 
Bury  and  Ramsden's.  118 

Firc-annlhilator,  Phillips',  7,  307, 
331;  Weare's,  515 

bricks,  Parkcs's  patent,  497 

~—  engines,  Mr.  Baddeley's 
portable,  359 

extinction,  philosophy  of,  7 

Firing  kilns  for  pottery- ware,  8ic., 
Dixon's  improvements  in,  279 

Flat  knot.  Professor  Davies  on  the, 
125 

Flax,  substitution  of,  for  cotton 
in  the  manufacture  of  cloth, 
273 ;  Claussen's  improvements 
In  the  manufacture  of,  416,  5U6 

Flax -spinning  machinery,  Steven- 
son's, 242 

Floating  caisson-gate  at  Plymouth 
dockyard,  49 

breakwaters  and  bridges, 

Macintokh's,  138 

Flour  dressing-machines,  West- 
rup's  patent,  77  ;  Bell's,  478 

Flues,  Welch's  improvements  in, 
2:i7 

Fluids,  Macintosh's  improve- 
ments in  conveying,  138 

meters,  Donkin  and  Farcy's, 

142;    Tebay's,    218;    Brown's, 
461 

Flushing  sewers,  gulleys,  and 
drains,  Burton's  patent  im- 
provementh  in,  57 

Fontainemoreau's  patent  improve- 
ments in  consuming  smoke, 
333;  in  the  manufacture  of 
wafers,  338 ;  oscillating  engines, 
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Evans's,  539 

Pebbles  or  shingles,  on  tbe  forma- 
tion of,  by  Mr.  James  Rock,  Jun., 
144 

Pencils  and  pen-holders,  Stephens 
and  Wylder's  patent  everpoint- 
ed,518 

Pen-telegraph,  428 

Pens,  Stephens  and  Wylder's  pa- 
tent, 518;  Mitchell's,  519 

Peppe's  improvements  in  time- 
keepers, 178 

Periodicals,  Mathematical,  con- 
tributions to  the  history  of,  144, 
193,  863,  412,  451,  503 

Perry's  winged  metallie  car- 
tridges, 239 

Petrie,  Mr.  W.,  on  theapplication 
of  electricty  and  heat  as  moving 
powers,  188,  236 

Pettitt's  improvements  in  the 
manufkcture  and  ornamenting 
of  glass,  and  in  furnaces  and 
anneaUng-kilns,  438 

PhUlips's  ire-annlhilator,  7,  307, 
583 

Phipps's  patent  improvements  in 
propelling  vessels,  298 

Photographv,  on  gelatine,  by  M. 
A.  Poitevin,  107 ;  on  paper,  by 
M.Blanquart£vxard,109;  pre- 
paration of  dry  albuminous 
INiper,  109;  positive  albumen 
paper,  110;  images  of  the  sun 
and  moon  obtaliMd  on  glass  by, 
111 

Pianoibrte  mechanism,DimoIine's 
compensation,  490 

Piecing  machine,  Binns's  patent, 
519 

PIgmenta,  Seoffem's  improve- 
aanta  tai  the  manufacture  of, 


159;  Humfrey's,  354;  Prothe- 
roe's,  857;  De  Douhet's,  458 

Pile  driving  by  atmospheric 
pressure,  Dr.  Pott's  system, 
511 

Piled  fabrics.  Wood's  patent  im- 
provements in  weaving,  77; 
Nickels's,  78;  Schofleld  and 
Horabin's,  94 

Pincoff's  patent  improvements  in 
dyeing  and  printing  fsbrics,  437 

Pipes  and  tubes,  Cochrane  and 
Slate's  improvements  in  the 
manufacture  of,  17;  Burton's 
in  connecting,  67  ;  Mayo's,  158 ; 
Newton's  coupling-Joints,  276  ; 
Elliott's  improvements  In  cast- 
ing, 299 

Plrsson's  fresh  water  condenser, 
418 

Pistons,  De  Bergue's  patent,  817 

Ploughing  by  steam.  Lord  Wil- 
loughby  D'Eresby's.  182 

Plymouth  Dockyard,  floating  cais  • 
son  gate  at,  49, 87 

Poitevin,  M.  A. ;  photography  on 

Selatine,  107 
e  and  Thompson's   improve- 
ments in  steam-engines,  479 

Pomeroy's  improvements  in  coat- 
ing iron  with  copper,  239,  298 

Poole's  patent  punching  machin- 
ery and  springs,  459 

Pope  and  Sons'  registered  stop 
valve,  10 

Porpoise  leather  and  oil,  419 

Potash,  De  Douhet's  improve- 
ments in  the  manufacture  of, 
458 

,  carbonate  of,  Catty's 
patent  mode  of  manufacturing, 
479 

Pottery  ware,  Dixon's  kilns  for 
firing,  279 

Potts's,Dr.,  pile-driving  by  atmo- 
spheric pressure,  511 

Poupard's  curvilinear  beam  weigh- 
ing machines,  350 

Power,  obtaining,  Long,  and  Pat- 
tendien's  improvements  in,  79, 
82;  Jenkins',  238;  Ford's,  (per- 

Ertual  motion)  439 ;  Vries',  406; 
artas',  517 

Preece's  improvementsin  driving 
machinery.  275 

PrraariQg  fibrous  substances,  De 
Wardin's  improvements  in,  96 ; 
Mason  and  Smith's  98 ;  Lister 
and  Donisthorpe's,  258 ;  Rams- 
botham  and  Brown's.  258; 
Leigh's,  275;  Ashwoith  and 
Mitchell's,  457 

Preservation  of  timber,  90;  me- 
moir on  the  methods  adopted, 
224,245 

Presses,  hydraulic,  Church's  Im- 

Jrovements  in,  217;  Pressor's, 
16;  various  uses  of,  349 

,  Waterlow's  patent  litho- 
graphic and  copying,  18;  How- 
son's  dififerentlal  screw,  190; 
Dixon's  napkin  and  copying, 
458 ;  Poole's  anti-friction,  459 

Pressure,  eflfect  of,  in  lowering 
the  freesing  point  of  water,  486 

Printing  and  dyeing,  Llghtfoot's 
patent  improvements  in,  17 ; 
Clenchard's,2 76 ;  Dalgli8h's,370 ; 
Pincoflf's,  437 

— ,  stereotype,  De  Witte's,  im 
provements  in,  2 15;  Brooman's, 
219 


Privies,  D'Angeley's  patent,  475 
Prises,  Society  of  Arts',  69 
Progress  of  an  invention,  314 
Propelling,   Hediard's    improve- 
ments in,   159;  Phipps's,  299; 
Heindryekx's,  318;    Tucker's, 
473;  Stopperton's,   495;    Bald- 
win's. 515 ;  Hanson's,  517 ;  Ma- 
le's, 518 
Prosser,  R.,  Esq.,  C.E. ;  on  tnbu- 
lar  bridges,  and  the  claims  of 
Mr.  Stephenson  to  their  inven- 
tim,  211,  249;  improvements bi 
the  manufacture  of  tubes,  316 
Protheroe's  improvements  In  tb» 
manufacture  of  oxide  of  zinc 
and  pigments,  357 
Provisional     r^stration,     254 : 

Slans  of  Mr.  Recorder  Hill  Mid 
Ir.  D.  S.  Brown,  431 

Prussian  rifle  with  American  Im- 
provements, 509 

Public  works,  management  of, 
423 

Pulveriser,  subsoil,  Newington's 
patent,  45 

Pulvermacher's  patent  electro- 
magnetic engines.  222 

Pumps,  Taunton's  improvements 
in  working,  59;  Lamport's,513; 
Greenway's  patent,  517 

Purifiers,  water,  natural,  852 

Purifying  gas,  Laming  ti  Evans's 
patent  improvements  in,  339 

Radley  and  Meyer's  improve- 
ments in  treating  fatty  matters, 
456 

Railways:  Barlow's,  permanent 
ways,  16;  Vidie's  signals,  83; 
Colegrave's  carriage  links,  99: 
Ormerod  and  Shepherd's  tra^ 
versing  trucks,  119,  381  ; 
Church's  ticket  marking  ma- 
chine, 217;  Edmondson's,  254 ; 
Samuel's  new  system  of  con- 
struction, 299,  449;  Sharpe's 
carriages  and  buffers,  475; 
Ellis's  carriage  shifting  appara- 
tus, 494;  Newton's  permanent 
ways,  512 

Ramsbetham  and  Brown's  im- 
provements in  preparing  and 
combing  wool,  258 

Rat-trap,  Stevens'  mirror,  320 

Read's  improved  extracting  and 
compressing  machinery,  18 

Reciprocating  engine,  Sliipton's 
patent,  202 

Rectifying,  MUler's   patent  im 
provements  in  distilling  and, 
361 

Refining  gold,  new  process,  235 

— ^—  sugar,  Dr.  Seoffem's  im- 
provements in,  159 ;  Gwynne's, 
178:  HUl's,439 

Refiectors,  Dumeste's  patent,  438 

Registered  designs  for  articles  of 
utility,  20,40,60,  80,  100,120. 
140,  160,  180,  200,  220,  240,  260, 
280,  300,  320,  340,  360,  880,  400, 
420,  410,  460,  480,  500,  520 

—  inventions,   cases   of 

infringement  of:  Mottle  r. 
Welch,  Margetson,  and  Co , 
198;  Rogers  and  another,  «. 
Driver,  455 

Registering  instruments,  Whlf- 
fen's  patent,  15t;  M*Naught's, 
215;  magnetic  photographic, 
271 

Registration  Act,  151;  scope  of 
the   words    "  shaiie   and    con- 
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flffttr»tion/'  465 }  offletol  pApen, 

Reid'B  improvement!  In  weavinir, 
317 

Remond'i  improvementB  in  the 
manufacture  of  envelopes.  818 

Reilstance  of  water  to  moving 
bodice,  S09 

RcspiratofB,  Jeffrey's  patent,  178 

Richards,  Taylor,  and  Wilde's  im- 
proved drawing  rollers,  199 

Richardson's  improvements  in 
the  manufacture  of  Epsom  and 
ma^nesian  salt9,  alum  and 
sulphate  of  ammonia,  96 

Riepe's  improvements  in  the 
manufacture  of  steel,  98 

Rifle,  the  Prussian,  with  Ameri- 
can improvements,  609 

Rigging,  Chapman's   patent  im- 

Jrovements  in  setting  up  ships', 
S6 

Rilejr's  improvementa  in  manu- 
facturing glucose  or  grape  su- 
gar, 239 

Ritchie's  improvements  in  the 
manufacture  of  metal  tubes,  331 

Rivets,  Glasgow's  improvements 
in  the  manufacture  of,  57 

Robarts's  improvements  in  clogs 
and  pattens,  179 

Roberts's  improvements  In  the 
manufacture  of  textile  fabrics, 
98 

Robertson's  patent  spinning  and 
doubling  machines,  477 

Rock,  Mr.  James,  on  the  forma- 
tion of  pebblea  or  ehingic,  144; 
common  -  sense  vindicated 
against  the  pretensions  of  ma- 
thenutical  science,  309,  843,  883 

Rocking  horses,  Scripture's,  819 

Rollers,  drawing,  Richards,  Tay- 
lor, and  Wilde's  improved,  199 

Rolling  metal*,  Horsfall  and 
James's  improTtmenta  in,  254; 
Walker's,  276 

Roofing  for  the  exhibition  build- 
ing, 112 

Roseleur's  improvements  in  turn- 
ing metals,  255 

Rosenborg  and  Montgomery's 
stare  cutting  and  cask  making 
machineiy,  215 

Roaa's  method  of  working  lails, 
10 

(T.)  patent  linting  ma- 
chines, 339 

Rotary  engines,  Cooper's  improve- 
ments in,  58;  Macintosh's 
flexible,  138;  Newton's,  497; 
Baldwin's,  515 

Rotch's  improvements  in  centri- 
fugal apparatus,  275 

Rudders,  Taunton's  patent  mode 
of  working,  59 

Rum,  Gaskin'a  improvements  in 
the  manufacture  of,  277 

Rutter,  I.  O.  N.,  Esq. ;  the  elec- 
tric dock,  253;  electric  indi- 
cator, 296;  progress  of  an 
invention,  314 

Sack  elevator,  Sharpe's  registered, 

174 
Saddles,  Colegreave's  patent  im- 

Srorements  in,  99 
ety  valves,  Hanson's  patent, 
517 

yacht,  Mr.  Benney's,  5- 

Sails,  Ross's  method  of  working, 
10 


Salinometer,  Spray's  patent,  30 

Salt,  Rotch's  improvementa  in 
the  manufacture  of,  275 

Salts,  Epsom,  and  other,  Richard- 
son's improvements  in  the  ma- 
nufacture of,  96 

Samuel's  patent  improvements  in 
railways  and  steam-engines, 
299 ;  continuous  expansion 
steam  engine,  401 ;  new  system 
of  railway  construction,  449 

Sash-bar  grooving  machine,  in- 
vented by  Sir  Samuel  Bentham, 
464 

Saunders's  patent  sawing  machin- 
ery, 518 

Sawing  machinery,  Dixon's,  457  ; 
Saunders's,  518 

Schofield  and  Horabin's  patent 
improvements  in  cutting  pile, 
94 

Schonbein,  Professor,  on  the  deo- 
dorizing effects  of  carbon,  315 

Science  and  common  sense,  309, 
843,  383 

Scientific  bibliography,  432 

Scoflem's,  Dr.,  method  of  depurat- 
ing sugar,  115;  improvements 
in  the  manufacture  of,  159 

Screw,  Macintosh's  substitute  for 
the,  46 

propelling,  Mr.  J.  J.  O.  Tay- 
lor on  Shorter's  system,  48 

— —  propeller,  Mr.  Maudslay's 
self-acting,  481 

Scripture's  rocking-horses,  819 

Sears's  patent  improvementa  in 
guns,  cannons,  and  cartridges, 
54 

Sea-water,  Ericsson  and  Forbes' 
improvements  in  distillingi  19 

Seed  depositing  machines,  Dr. 
Newington's  patent,  42;  May 
and  Leggett's  improvements  in, 
858 

Seely's  patent  improvements  in 
grinding  mills,  298 

Serionne's  improvements  in  the 
manufacture  of  buttons,  156 

Sewers,  Page's  patent  mode  of 
constructing  and  cleansing,  458 

Siddeley's  patent  ship's  fittings, 
258 

Sidebottom's  patent  improve- 
ments in  steam  engines,  17 

,  J.,  patent  improve- 
ments in  looms,  496 

Siding  stop,  Becker's  self-acting, 
370 

Siemens's  improvements  in  elec- 
tro-telegraphy, 356 

Signals,  Vidie's  patent  railway,  33 

Silver,  Parkes's  Improvement  in 
extracting,  496 

Simpson's  machinery  for  raising, 
lowering,  moving,  and  support- 
ing weights,  76 

Sinks,  Dixon's  patent  improve- 
ments in,  458 

Slack's  improvements  in  the 
manufacture  of  textilO  fabrics, 
157 

Slate,  cutting  and  dressing,  Mat- 
thews's  improvements  in,  258 ; 
Dixon's  machinery  for  sawing 
and  cutting,  467 

Slate's  high  velocity  blowing  en- 
gine, 162 

Smelting  ores.  Hill's  improve- 
ments in,  218 ;  Parkes's,  496 

Smith's  patent  Improvements  in 
looms,  53 


Sharpe's  (B.)  patent  improve* 
ments  in  railway  carriages  and 
buffers,  475 

registered  sack-elevator, 

174 

Ship-building,  £.  O.  Treggles. 
Esq.,  C.E. ;  on  the  comparative 
merits  of  iron  and  wood  for,  51. 
66;  hinta  on,  by  Sir  Samuel 
Bentham,  64;  English  and 
American,  228 ;  Sir  S.  Bentham's 
treenails,  311 

Ships,  effects  of  shot  on  iron,  6  ; 
White's  mode  of  stowing  cargo 
and  ballasting,  39 ;  Fayrer's 
steering  apparatus,  56;  Taun- 
ton's method  of  working  wind- 
lasses and  pumps,  59 ;  air-tight 
bulkheads,  75 ;  Laird's  metallic, 
76;  Colegrave's  improved  rig- 
ging and  cables,  99 ;  Siddley's 
patent  fittings,  258 ;  Chapman's 
blocks,  and  mode  of  setting  up 
rigging,  336;  Aytoun's  attach- 
ing cables,  491 ;  Lamport's  im- 
{>rovements  in  working  wind- 
asses,  and  pumps,  and  blocks, 
515;  Green  way's  pumps  and 
anchors, 

Shipton's  reciprocating  engine, 
202 

Shoes,  Newton's  patent  improve- 
ments in,  476 

Shorter's  propeller,  Mr.  J.  J.  O. 
Taylor  on,  48 

Shutters,  Milwain'aimprovementa 
in  closing,  55 

Smoke  nuisance,  abatement  of 
the,  353 

preventing  chimney-pot. 


Pontaine- 


Pilbeam's,  31 

■  couBumittff, 

moreau' a  patent  improvements 
in  333;  Hargreaves',  335 

Smoking  pipes,  Staite's  improve- 
ments in,  199,  209 

Smut  machine,  Westrup's  patent, 
77 

Soap,  De  Douchet's  improvements 
in  the  manufteture  of,  458 ; 
Jackson's,  498 

Society  of  Arts,  award  of  prises  of 
the,  69 

Soda,  De  Douchet's  improvements 
in  the  manufacture  of,  458 

— -,  carbonate  of,  Gattys's  im- 
provements in  the  manufkcture 
of,  479 :  sulphate  of,  Fontalne- 
moreau'a  Improvementa  in  the 
manufacture  of,  495 

Solar  magnetic  engine,  Hubbell'a, 
282 

Spedflcatlona  of  recent  English 
patents,  15,  39,  53,  76,  94,  117, 
188,  157,  177,  199,  216,  238,  254, 
275,  297,  316,  333,  354,  379,  397, 
436,  456,  473,  494,  514 

— -^— — —  due,  but  not  en- 
rolled, 19,  59,  79,  179,  259,  318, 
340,  519 

Spectral  appeamices,  reality  of, 
proved,  and  traced  to  natural 
causes,  116 

Spheroidal  state,  on  the  power 
which  maintains  bodies  in  a,  by 
M.  Boutigny,  208 

Spikes,  Glasgow's  improTcmenU 
in  the  manulkctore  of,  68 ; 
Coatct'a,  469 

Spiller'a  improvements  in  clean- 
ing and  grinding  wbeatf  M 

Spinning  machines,  De  warten'f 
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improTexneBts  in  Mj  BCaaon 
ana  Smith's,  98:  Stevenson't, 
S42 ;  Leigh's,  275 1  Tatham  and 
Cheetham's,  397 ;  Ashworth  and 
Mitchell's,  457;  Robertson's, 
477  ;  Mac  Lardy'a,  498 
-f  progress  of,  489 


Spray's  patent  sallnometer,  30 ; 
lubricator,  31 

Springs,  Mc  Donald's  improve- 
ments in  attaching,  56,  72  ; 
Bttckwell  and  Fisher's  improve- 
ments in,  334  ;  Poole's,  459 

Staite's  improvements  in  pipes 
for  smoking  and  tobacco- stop- 
pers. 199,  209 

Starch,  Berger's  improvements  in 
the  manufacture  of,  95;  Col- 
man's,  476 

Stave  cutting  machinery,  Rosen- 
borg and  Montgomery's,  215 

Steam,  Dr.  Haycraft  on  anhyd- 
rous, 287,  302 ;  definition  of,  as 
distinguished  from  vapour,  271, 
311 ;  boilers,  iron  v.  copper,  44 ; 
explosion  at  Northampton,  73 ; 
Belgian  method  of  applving  the 
heat  of  coke-ovens  to  heating, 
110 ;  Dr.  J.  Davy  on  boiler  in- 
crustations. 135 :  furnaces, 
S78;  Dr.  Haycraft  on  the  pre- 
vention of  explosions,  288,  802 ; 
Turner  and  Hardvick's  im- 
provements in  constructing  uid 
setting,  317 ;  vertical-tubular 
boilers  of  the  Atlantic  and  Pa- 
cific, 372;  Lord  Dundonald's 
373,  466;  Montgomery's  373; 
Hanson's,  517 

■  engines,  Sidebottom's  im- 
provements in,  17;  Cooper's, 
58;  Atherton's,  118:  Donkin 
and  Farey's,  122.  142;  Macin- 
tosh's rotar}',  138 ;  Shipton's  re- 
ciprocating, 202;  M'Naught's, 
216 ;  Varley  and  Hacking's, 
255,  421 ;  Dr.  Haycraft's  prun- 
ing prevention  apparatus,  302 ; 
M'Conochie  and  Claude's  loco- 
motive, 316 ;  De  Bergue's 
pistons,  316  ;  May  and  Leg- 
gett's  portable,  358;  Samuefs 
continuous  expansion,  401 ; 
Brown's,  461 ;  Fontainemoreau's 
oscillating,  '1 77:  Hodge's,  478; 
Pole  and  Thomson's,  479 ;  Wad- 
dell's,  495;  Newton's  rotary, 
497;  Hanson's,  517 

generators,     Hargreave's 


patent,  335;  Baldwin's,  515 
-,  Mr.  Frost's  discoveries  in. 


288,  391 

navigation,  early  history 


of,  490 


Oriental    and 


Australian,  347,  481 
ploughing.     Lord 


Wil- 
loughby  D'Eresby's,  182 
Steam -vessels,  Desperate,  75; 
Pacific,  84,  372  ;  City  of  Paris, 
137 ;  Banshee,  175, 324 ;  Eblana, 
175,324;  Llewellyn,  175.  324; 
St.  Columba,  175,  324;  Scotia, 
175;  Holyhead  and  Dublin, 
175,  324;  Iron  Duke,  176,  324; 
Cunard  and  Collin's  line,  228; 
Royal  West  India  Mail  Com- 

Sany's,  231;  Powhattan,  240; 
usquehannah,  240;  Savanae, 
240;  San  Juento,  240;  United 
States'  Naval,  240 ;  Gemini,  259 ; 
Caradoc,  324;  AngUa,  325,  326 ; 


Seotia,  825,  8M;  Calabria,  325, 
326 ;  Hibemia,  820, 326 :  Atlan- 
tic, 372 ;  Osprey,  373 ;  Jonas  C. 
Heart,  374  Golden  Gate,  375; 
Republic,  375 ;  Britannia,  375 ; 
Kamschatka,  376 ;  Southerner, 
376  :  Norwich,  377 ;  Cardenas, 
377;  Falcon,  377;  Kennebec,  877 ; 
Independence,  377 ;  Sophie,  377 ; 
Ontario,  377;  Hendrick  Hud- 
son, 377  ;  Prometheus,  378  ; 
Arctic,  378;  Franklin,  378; 
Humboldt,  378;  Florida,  378  ; 
Alabama,  378 ;  Columbia,  378 ; 
Berry,  378;  Osprey,  418;  Bos- 
phorus,  462 

Steaming  grain  preparatory  to 
grinding,  Jackson's  method  of, 
279 

Steel,  Riepe's  improvements  in 
the  manufacture  of,  98 

Steering  apparatus,  Capt.  Fayrer's 

Satent,  56;  Long  and  Patten- 
en's,  79,  82 

Stephens  and  Wylder's  patent 
pencils,  pens,  and  holders,  518 

Stephenson,  Mr.  R..  claims  to  the 
invention  of  tubular  bridges, 
211,249 

Stereotype  printing,  De  Witte's 
improvements  in,  215;  Broo- 
man's,  219 

Stevens's  mirror  rat-trap,  319 

Stevenson's  patent  fiax-spinnlng 

'  machinery,  242 

Stockings,  Cox's  patent  swim- 
ming, 191 

Stockport,  fall  of  a  factory  at,  ISO 

Stone,  Oibbs's  patent  artificial, 
397,  405;  Dixon's  sawing  ma- 
chinery 457;  Saunders's,  518 

Stone's  i|i)|>rovements  in  the  treat- 
ment of  peat,  219 

Stopporton  simprovementsin  pro- 
pelling vessels,  495 

Stop-valve,  Pope  and  Son's  regis- 
tered. 10 

Strength  of  materials,  Mr,  Tate's 
work  on,  204 

Submarine,  electric  telegraph  be- 
tween England  and  France,  226 

Subsoil  pulveriser.  Dr.  Newlng- 
ton's  patent,  43 

Sugar,  depurating,  Dr.  Scoffem's 
method  of,  115,  159;  Gwynne's, 
178;  Riley's  improvements  in 
the  manuiacture  of  grape,  239 ; 
Curtis's,  257  ;  Rotch's,  275  ; 
UilU,  refining,  439 

Sulphuric  acid,  Todd's  improve- 
ments in  obtaining.  179 

Sun,  image  of  the,  obtained  on 
glass  by  photography,  1 1 1 

Suspension-bridges  of  the  Chinese, 
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tric telegraphs,  278 

Thomson,  Professor  W.,  on  the 
efibct  of  pressure  in  lowering 
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comparative  merits  of  iron  and 
wood  for  ship- building,  51,  66 
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Todd's  improvementa  in  the  ma- 
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in  the  manufacture  of  copper, 
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438;  Everitt  and  Glydon's  pa- 
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Types,  Brooman's  improvements 
in,  119 ;  Newton's  improve- 
ments in  casting,  3.13 
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distinguished  f^om.  271,  311 

Varley  and  Hacking's  improve- 
ments in  steam-engines,  255; 
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improvements  in  preparing,  158 

Warwick's  patent  improvements 
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ting machines,  477 

Washing  bottles,  Youil's  patent 
method  of,  398 
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fabrics,  M'Alpin's    pa- 
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Water  of  towns,  272;  the  grand 
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ing machines,  77 
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Wheel-plate,  Middleton's  centri- 
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257,  262 

Wilkins's  improvements  in  venti- 
lating, heating,  and  lighting, 
210 

Wilkinson,  Thos,  Esq.  F.R.A.S., 
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Speeifleaiion, 

Firtily,  Mj  inyentioii  coniisU  of  certain  improTements  in  machinery  for  the  mana- 
fiictare  of  bricks  and  tilei. 

Fig.  1  ii  a  side  eleration,  and  fig.  3  a  ftont  vieir  of  a  machine  adapted  to  the  making 
of  bricks  of  the  partioular  forms  separatelj  thown  in  fig.  2.  The  brick  here  deli- 
neated is  made  ooncaTe  on  its  upper  sarfaoe,  and  on  one  of  its  sides  and  on  one  of  its  ends 
there  are  formed  groores  a  a,  while  on  the  other  side  and  end  it  has  projecting  tongaes  b  b, 
so  that  when  several  rows  of  such  bricks  are  placed  side  by  side  and  end  to  end,  the  tongaes 
of  each  brick  take  into  and  fill  the  groores  of  the  two  next  adjoining  bricks,  or  vice  v€r$d. 
Each  brick  has  also  three  or  more  holes  ee  made  right  through  it  firom  end  to  end,  which, 
besides  being  attended  with  a  saving  of  material,  serve  to  facUitate  both  the  drying  and  the 
firing.  A  A  is  the  principal  framework  of  the  machine;  B  a  chamber  for  clay;  J  a  die 
plate ;  and  a  a  (see  fig.  3)  a  core  or  mandril  in  the  mouth  of  this  plate,  by  which  the  longl- 
tudinal  holes  ee,  before  mentioned,  are  produoed.  C  is  the  piston  of  the  cylinder,  which 
is  worked  by  means  of  the  rack  D  and  pinion  E ;  F  a  pinion  which  gears  into  a  spur  wheel 
G,  affixed  to  the  same  shaft  as  the  pinion  E  i  and  F*  a  crank  handle  by  which  the  driving 
power  is  applied  to  the  pinion  F.  H  H  is  a  travelling  bed,  oomposed  of  a  number  of  plates 
or  boards,  which  are  pushed  in  beneath  the  cylinder  one  after  the  other,  according  as  they 
are  required  to  receive  the  moulded  materials  on  issuing  from  the  die  plate  J.  K  K  K  are 
a  set  of  rollers  which  have  their  bearings  in  the  framework  A  A,  and  carry  the  plates  or 
boards  of  the  travdiiog  bed.  L  L  are  a  set  of  smaller  rollert,  which  convey  the  moulded 
clay  from  the  die  plate  J  on  to  the  travelling  bed ;  these  rollers  may  be  dispensed  with 
when  the  lower  edge  of  the  die  plate  is  near  to  the  bed.  A'  A'  is  an  additional  framework 
(a  front  view  of  which  is  given  separately  in  fig.  4),  which  is  mounted  on  the  top  of  the 
principal  framework  A  A,  and  carries  the  cutting  apparatus.  This  apparatus  consists  of  a 
series  of  frames  N,  N,  N,  each  carrying  a  steel  wire  n,  n,n,  O  O  are  guide  plates,  placed 
one  on  each  side  of  the  frame  A' :  these  plates  have  a  set  of  slots  »',  n',  fi',  cot  in  them, 
which  correspond  with  the  number  of  the  frames  N,  N,  N,  and  are  placed  immediately 
underneath  them,  so  that  when  the  frames  are  allowed  to  drop  down  for  the  purpose  of  the 
wires  »,  n,  n,  cutting  the  moulded  clay  into  the  proper  lengths,  the  wires  fall  into  the  slots, 
and  are  made  thereby  to  descend  in  a  waving  line,  and  consequently  to  cut  the  ends  of 
the  bricks  in  a  waved  line,  instead  of  straight  through  (as  they  o&erwise  would  be  if 
there  were  no  guides).  The  waved  line,  which  is  represented  in  the  figure,  corresponds 
to  the  groovo  and  tongue  formed  on  the  edges  of  the  brick,  as  before  explained.  As  each 
plate  or  board  becomes  filled  with  the  moulded  bricks  or  tiles,  it  is  removed,  and  fresh 
ones  supplied  underneath  the  cylinder,  as  already  explained. 

Should  it  be  desired  to  make  the  grooves  and  tongues  of  a  circular  curve  oorresponding, 
for  example,  to  the  top  concave  surface,  I  employ  a  cutting  apparatus— such  as  is  repre- 
sented in  figs.  5  and  6,  the  former  being  a  side  elevation,  and  the  latter  a  front  elevation  of 
it.  A  A  are  two  side  standards  or  supports,  which  carry  a  cross  spindle  B,  upon  one  end 
of  which  there  is  fixed  a  crank-handle  C.  D  D  are  a  set  of  cutters,  which  are  affixed  to  a 
frame  attached  to  and  moving  along  nith  the  spindle  B ;  each  of  the  cutters  is  bent  at  a,  a,  a 
into  the  form  which  it  is  intended  to  give  to  the  grooves  and  tongues.  The  cross  spindle 
B  occupies  a  position  immediately  over  the  travelling  bed  and  parallel  with  the  line  in  which 
the  moulded  clay  is  travelling,  and  at  such  a  distance  above  it  that,  as  the  cutters  are  made 
to  oscillate  from  one  side  of  the  machine  to  the  other,  they  may  be  made,  by  turning  the 
crank  handle  C,  to  pass  through  the  moulded  mass,  and  cut  it  into  the  required  lengths. 
As  the  cross  spindle  B  may  be  moved  higher  up  or  lower  down  in  the  standards  A  A  (its 
bearings  being  fixed  in  slots  in  these  standards),  the  curvatures  given  to  the  groove  and 
tongue  can  readily  be  made  to  correspond  with  the  concave  surface  of  the  brick. 

[The  patentee  next  describes  another  form  of  cutting  apparatus,  in  which  a  simple 
cutter  is  used,  bat  its  movementa  are  effected  and  regulated  by  the  progression  of 
the  moulded  materials. 

Fig.  11  to  15,  both  inclusive,  exhibit  another  arrangement  of  machinery  for  pressing 
clay  through  dies  into  the  form  of  bricks  or  tiles.  Here,  as  in  the  preceding  case,  an  uni- 
form and  continuous  discharge  of  the  moulded  clay  from  the  die- plate,  in  a  state  ready  for 
being  cut  into  lengths,  is  produced.  A  A  is  the  day  chamber,  which  is  affixed  upon  a  frame- 
work B.  C  C  are  two  rollers  which  have  longitudinal  teeth  and  grooves  of  a  peculiar  shape 
cut  upon  their  peripheries,  and  are  mounted  in  such  relative  positions  that  the  teeth  or  pro- 
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jectioiit  of  the  one  roller  shall  gear  or  take  into  the  grooTei  in  the  other.  The  hearingi  of 
theae  rollers  are  made  capable  of  being  mored  by  means  of  screws  at  D,  so  that  their  teeth 
may  be  made  to  gear  more  or  less  closely  into  their  corresponding  grooves  according  as  the 
clay  to  be  moalded  is  more  or  less  free  from  grit.  E  is  the  die-plate  of  the  machine,  F 
the  hopper,  6  a  sliding  frame  which  rests  upon  and  is  affixed  to  the  upper  edge  of  the  clay 
chamber  by  means  of  jointed  links,  G'G',  by  which  it  is  allowed  to  slide  freely  backward 
and  forward  upon  its  seat.  H  H  are  two  small  rollers  which  have  their  bearings  in  the 
sliding  frame  G,  and  are  interposed  between  the  teeth  of  the  rollers  C  C,  and  the  ends  of 
the  sliding  frame  to  prevent  any  escape  of  day  at  that  part.  The  teeth  of  the  rollers  are 
(as  shown;  straight  on  one  side,  bat  onrred  on  the  other  side,  and  this  shape  is  given  to 
them  in  order  tiiat  the  smaller  rollers  may  keep  oonstantly  in  contact  with  the  sides  of  the 
teeth  of  the  rollen  C  C  ;  the  oonyezity  or  cnrvatare  on  the  one  side  of  the  teeth  forming  a 
compensation  for  the  differenee  in  length  between  the  teeth  of  the  rollers  in  different  pml- 
tions,  which  difference  arises  from  the  outer  ends  of  the  teeth  moving  in  a  larger  circle 
than  their  inner  ends.  Clay  being  fed  into  the  hopper,  it  is  drawn  down  by  the  teeth  of  the 
rollers,  and  when  the  chamber  is  full  it  can  only  find  a  meant  of  escape  through  the  die- 
plate.  The  smaller  rollers  always  keep  in  elose  contact  with  the  teeth  of  the  rollers,  which 
causes  an  oscillating  or  to  and  fro  motion  to  be  given  to  the  sliding  frame  G,  and  thus  keeps 
the  clay  constantly  feeding  into  the  rollers. 

Fig.  24. 


Fig.  25. 


Fig.  26. 


The  machine,  when  employed  without  a  die  plate,  may  be  used  for  emshing,  breaking  up, 
and  pugging  the  day  to  be  subsequently  used  in  making  bricks  and  the  finer  qualities  of 
tiles ;  the  peculiar  form  of  the  teeth  admitting  of  the  rollers  working  very  close  upon  each 
other. 

Secondly.  My  invention  consists  in  covering  such  bricks  or  tiles  as  are  employed  in  the 
construction  of  drains,  sewers,  and  other  conduits  of  liquids  and  liquid  matters  with  a 
glazing  upon  those  parts  of  thdr  surfaces  over  which  the  liquid  or  liquid  matters  are 
designed  to  flow,  by  which  the  force  of  the  current  flowing  through  the  drains  or  sewers  will 
be  much  less  impeded,  while  the  structure  will  at  the  same  time  be  rendered  more  lasting. 
A  brick,  of  the  form  first  hereinbefore  deseribed  (and  represented  in  fig.  2),  would,  for 
example,  be  covered  with  the  glazing  upon  the  upper  concave  surface.  I  employ  for  this 
purpose  any  of  the  common  sorts  of  glazing  now  used  for  covering  the  surfaoe  of  earthen- 
ware by  vitrification. 
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TTUrdly,  My  inTention  consists  of  certain  improTements  in  the  mode  of  drying  and 
firing  brioks  and  tiles.  Fig.  24  is  a  plan,  fig.  25  an  end  elcTation,  and  fig.  26  a  longitadinal 
section  (all  the  figures  being  partly  in  section)  of  a  kiln  composed  of  four  compartments 
A,  B,  C,  and  D,  in  which  the  bricks  or  tiles  are  first  partly  dried  and  then  fired.  E  E  are 
the  fnmaoes,  of  which  there  are  two  sets  for  each  of  the  compartments  (A,  B,  C,  and  D,) 
which  are  thus  fixed  from  both  ends.  F  F  is  a  passage  between  the  two  chambers  formed 
at  each  end  of  the  kiln,  which  serves  for  getting  to  the  faraaces  at  the  inner  ends  of  the 
firing  chambers.  G  is  a  drying-room,  which  is  formed  over  the  top  of  the  kiln  and  com- 
municates with  the  firing  chambers  by  openings  or  doors  in  the  roof  of  the  latter.  The 
method  of  working  this  kiln  is  as  follows : 

Supposing  the  whole  of  the  chambers  to  be  filled  with  bricks  or  tiles,  and  that  those  in 
the  chamber  A  are  to  be  "  fired ;"  the  fires  are  lighted  at  both  ends  of  the  chamber.  The 
heated  vapours  pass  up  through  the  bricks  or  tiles  at  the  two  ends,  then  descend  through 
those  placed  in  the  central  part  of  the  chamber  and  escape  by  openings  or  fines  formed 
below  the  fioor  of  the  chamber,  whence  they  are  conveyed  into  the  other  chambers  ;  after 
circulating  through  which  in  the  same  manner  (namdy,  ascending  at  the  two  ends  and 
descending  in  the  middle),  they  are  allowed  to  escape  from  the  last  of  the  series  into  the 
drying- room.  Each  chamber  has  its  separate  openings  into  the  chimney,  audits  separate 
fines  leading  into  the  other  chambers ;  and  the  whole  are  fitted  with  dampers  so  that  any 
chamber  can  be  made  to  communicate  to,  or  be  stopped  from  commnnicating  with,  the 
others  at  pleasure.  By  being  thus  enabled  to  work  any  two  or  three,  or  the  whole  of  these 
chambers  at  the  same  time,  a  great  having  of  fuel  is  effected,  as  in  the  first  place  it  is  only 
necessary  to  fire  the  chamber  or  chambers  intended  to  be  put  in  actnal  use,  and  the  firing 
of  tiiese  chambers  serves  to  dry  or  prepare  the  materials  in  the  other  chambers  to  be  fired 
in  their  turn. 


INSUBMSRQIBLB  B0AT8.<»WATBR-TI0HT  C0MPABTMBNT8. 


There  is  perhaps  more  merit  ia  adopt- 
ing and  practically  exhibiting  the  useful 
inventions  of  anodier  than  in  being  the 
originator  of  them ;  thus  Mr.  Bonney'a 
insabmernble  vessel  does  him  equal 
credit,  at  feast,  whether  the  idea  of  watei^ 
tight  compartments  at  the  sides  of  a 
iressel  was  from  the  first  his  own,  or 
whether  he  profited  by  an  article  in  the 
Meekanies*  Magazine  of  October  7, 
1848.  In  p.  351  of  that  publication, 
amongst  other  notes  of  improvements  in 
shipbuilding  devised  by  Sir  Samuel  Ben- 
tham,  it  is  stated,  that  *'  the  sides  of  a 
ship,  and  the  bulkheads  themselves, 
should  be  composed  of  a  kind  of  eis- 
tern." 

Sir  Samuel  in  all  his  contrivances  endea- 
voured to  continue  as  many  advantages 
as  possible ;  thus  these  cisterns,  or  water- 
tight cases,  as  he  designed  them,  would 
afford  great  strength  to  the  vessel,  and, 
under  ordinary  circumstances,  they 
would  be  "  used  for  water,  for  dry  pro- 
visions, or  for  other  articles  of  store," 
but  that  they  might  "  in  cases  of  emer- 
gency be  emptied  of  their  contents,  and 
thus  give  a  very  material  additional 
amount  of  buoyancy  to  the  vessel.*' 

Mr.  Bonney  has  also  given  stability  to 
his  safety  yacht  by  the  means  indicated 
by  Sir  Samuel,  p.  352,  of  the  same  num- 


ber of  the  Magazine,  namely,  that  **  the 

Cat  quantitjr  of  iron  now  used  as  bal- 
,  and  nowise  contributing  to  strength 
of  structure,  should  in  all  ships  be  made 
to  form  a  part  of  the  vessel  itself,  so  as 
to  give  it  strength.*'  Mr.  Bonney  has 
adopted  this  principle  in  his  iron  keel 
and  keelson. 

This  fi^ntleman  appears  not  to  haye 
extended  his  ideas  or  improvement  be- 
yond boats,  small  craft,  and  yachts  ;  Sir 
Samuel  conceived  that  water-tight  com- 
partments along  the  sides  of  vesseii  and 
m  their  transverse  bulkheads,  were  ap- 
plicable as  well  to  ships  of  the  largest 
size,  and  equally  advantageous  for  ves- 
sels of  war,  for  merchantmen,  and  for 
navigable  vessels  generally,  laree  and 
small,  and  whatever  might  be  the  de- 
scription of  service  required  from  them. 

Water  -  tight  compartments  have 
already  saved  many  iron-built  vessels 
from  destruction ;  tney  afford  means  of 
bringing  a  vessel  at  pleasure,  more  or  less, 
bv  the  head  or  stem ;  they  are  contina- 
ally  held  forth  in  recommendation  of 
vessels  possessing  them,  as  affording 
acknowledged  means  of  security ;  they 
are  enjoined  by  Act  of  Parliament  in 
regard  to  all  iron-built  steamers — yet, 
stranee  to  say,  they  are  not  adoptecl  in 
vessels  built  of  wood. 


KfFEOn  or  fBOT  ON  IKON  8HIF0. 


It  WM,  howewer,  in  vessels  Mil  en* 
tireljr  of  wood  that  water-tight  eofmpert- 
bnhIb  were  first  introdneed — In  the  cx- 
pernnental  vessels  boilt  bj  Sir  Samuel 
Bentham  in  the  year  1795.  The  advan- 
tages of  those  compartments,  and  of  the 
fixed  bulkheads  forming  them,  as  exem* 
pUfied  in  those  vessels,  were  laid  before 
the  Committee  on  Finance,  1798;  and 
it  is  cerUin  that  they  contributed  matert- 
ally  to  the  strength  of  the  I>art^  as  aUted 
in  the  official  Aeports  of  Sbipwrigbt 
Officers,  iao%  and  of  the  Surveyor  of  th« 
Navy.  The  importance  ef  this  improve* 
ment  has  since  that  time  been  also  re* 
peatedly  broogbt  to  notice  in  a  variety  of 
pvUicatioQa;  yet  to  this  day  H  haenot 
been  adopted  in  vessels  built  of  wood. 
To  what  circumstance  can  this  neglect 
of  water-tight  compartments  be  attri- 
bated? 

Is  extra  cost  in  the  construction  of 
a  vessel  apprehended  ? — If  this  be  the 
objection,  it  is  fallacious.  The  quantity 
of  timber  necessary  for  fixed  bulkheads 
can  in  no  way  contribute  more  to 
strength  than  in  the  formation  of  such 
pavtitieiM;  they  tie  together  the  bottom 
of  a  ves^i,  its  sides,  and  the  decks,  and 
than  prevent  racking. 

is  it  any  snpposed  ineonvefkienee  ?— 
Bnlkheads  of  seme  sort  are  nsuat  in  ves* 
sela  for  alt  services.  Bulkheads  forming 
water-tight  compartments  may  be  de- 
posed in  any  part  of  a  vessel  as  may  be 
mmt  convenient  fet  stowage  or  for  habit- 
ation ;  they  may  be  only  transverse  as 
in  Sir  Sannel^a  schooners,  or  ^hey  nay 
be  both  tvansverse  and  longitadtnai,  as  in 
the  Arr&w  and  the  Dart, 

Is  ft  that  they  cannot  be  made  water- 
tiglM.^— What  is  there  to  prevent  itP 
Why  ie  it  more  difficult  to  construct  a 
clese-fitting  pmtition  than  the  outer 
sMt  of  a  vessel  ?  Why  less  easy  to 
canlk  an  internal  surface  of  wood  than  a 
vessels  hull  ? 

Is  it  that  a  wooden  vessel  never  has  a 
dsngerous  singfe  hole  pierced  in  her  bot« 
torn  by  a  roek,  never  has  a  rocton 
plank  thaiC  lets-  in  water  at  some  one  par- 
ticular piaee  ?  Nautical  records  ami  the 
daily  papers  tell  of  many  a  vessel  built 
of  wood,  that  has  foundered  in  conse^ 
quence  of  some  such  partial  defect  in  her 
hull ;  ei  many  more  instances  where 
stores  have  been  damaged  by  the  spread 
over  8  whole  cargo  of  some  partial  ledt  • 
age. 


Or  is  tt  that  a  habit  of  adherenoe  to 
old  methods  of  constmction,  has  beeii 
(he  bar  to  this  innovation  ?  If  this  be 
the  obstacle,  it  may  be  hoped  in  this  age 
of  progress,  that  old  methods  will  tre  die* 
carded  in  naval  architecture,  as  they 
have  been  in  so  many  other  arts. 

But  whatever  objections  to  water-tight 
compartments  may  have  presented  them- 
selves to  any  of  your  readers,  a  statement 
of  ikoee  ob|ectk>ns  in  your  pages  might 
bring  to  Kghl  what  now  is  in  obsemnty ; 
— might  brisff  unseen  difficulties  to  view, 
and  thna  tend  to  the  contrivance  ef  some 
mode  by  which  they  might  be  obvialcd.* 

M.  S.  B. 

■rracTa  ov  shot  on  laoir  svips. 
''The  first  experiment  for  testing  the 
effect  of  shot  and  shell  on  the  sides  of  iron 
vessels,  took  pisos  on  Wednesday  week,  at 
PorUmouth,  under  the  superintendence  of 
Capt.  Chads,  on  board  the  ExeeUemi.    The 
Commander-in-Chief,  Admiral  the  Hon.  Sir 
Bladen  Capel,  Rear-Admiral  Presoott,  and  a 
number  of  naval  and  military  officers  were  on 
board  her.  A  Inrge  butt,  being  a  copy  of  a  sec- 
tion of  the  8imoam*»  msin  deck,  had  been 
made  in  tke  dockyard,  representing  the  two 
sidesofaniron  vessel,  each  side  of  the  stvength 
and  consistency  of  one  of  the  large  iron 
steam-ships.    This  butt  was  erected  on  the 
mud,  at  a  distance  of  460  yards  from  the 
ExetUentt—KSkd  the  practice  took  place  at 
high  water ;  from  guns  of  several  calibre  and 
various  charges  of  powder,  both  shot  and 
shell  were  fired.    At  intervals  between  the 
firing,  boats  visited  the  bnCt,  to  examine  the 
effects  of  particular  shot  on  the  iron  work. 
It  WBs  fsnnd  that,  on  the  side  whioh  tile 
shoe  entered,  a  hirge  and  tolerably  round 
hole  was  made  hi  the  iron  plate,  the  ciieum- 
fereace  being  much  jagged,  and  the  edge 
turned  inward.    On  the  opposite  sMe,  where 
the  shot  passed  out,  the  hole  was  krger,  and 
also  jagged,  the  edge  of  the  whole  turned 
outwards,    with    occasionally  some    rivets 
started.    Some  of  the  shot  on  entering,  and 
from  striking  against  the  angles  of  the  iron 
ribs,  were  broken  in  pieces,  the  fragments 
passing  out  at  the  opposite  side,  making 
holes  of  various  sizes  and  formations.  Shells 
also  appeared  to  have  a  destructive  efiect  on 
the  iron»work  in  eroating  spluters,  and  the 


*  It  may  be  right  to  state  that  the  preceding 
observations  were  in  our  hands  prior  to  the  late 
Umentable  wreck  of  the  Orion.  How  the  water- 
tight compattments  with  which  that  vessel  is  said 
to  have  beta  provided  AUed  in  their  object,  is  a 
point  which  remains  fur  inquiry;  of  the  truth  uf 
what  has  been  taid  on  this  head,  we  have  szeat 


FHn/MOm  OF  HHB  BXrOHmON-oTHEOBY  ANB  PBAGTXCB* 


fi0M»  •!  iImU  ptiiing  out  tfartngh  tlM  pkktai 
it  tha  oppoaito  tide— th«  off  side  in  ell  ceiee 
eufferiag  mott  Of  courie,  neither  ehot  nor 
shell,  nor  grape  nor  canister,  would  lodge  in 
iron  Teasels,  as  would  be  the  case  in  wooden 
▼essels.  To  test  the  effect  of  the  splioters 
inside  tiie  Tessel,  a  slight  plank  bulkhead 
had  been  run  up  between  the  Iron  sides  of 
the  butt.  This  was  found  entlrelj  riiat- 
tered.  ** — New^papen. 

The  ftboTe  eiked  experiment,  nade  at  tke 
snggpiAon  of  Admiral  Sir  Charles  Napier, 
eaBBOt  hot  be  considered  as  of  vast  import- 
ance to  the  raeroaiitile  no  less  than  to  the 
BiMlsry  marine ;  it  goes  to  establish  that, 
net  only  the  hall  of  ra  iron  vessel  would 
be  snbjeet  to  great  danger  in  action  with 
an  enemy,  bnt  also  that  her  sails,  rigging, 
ittlerimr  fittings,  and  crew,  womd  be 
destroyed  by  splinters  of  metal. 

On  reference  to  Nnmber  1313,  p.  353, 
of  the  Meehanicf^  Magazine^  it  will  be 
seen  that  the  reeeat  experiments  at 
Portsraoath  are  such  as  were  recom- 
mended to  the  Comptroller  of  the 
Navy  by  Sir  Samnel  Bentham,  so  long 
ago  as  the  year  1810.  Then,  at  the 
same  time  that  he  was  Indicating  that 
nafigaUe  vessels  had  been  already  built 
of  metal,  and  that  he  was  of  opinion 
that  this  material  '*  might  be  largely 
employed  in  the  construction  of  ships 
for  the  navy,'*  he  did  not  ftiil  to  repre- 
sent that  ^  the  effect  ef  9kot  upon 
wmial  la  a  point  which  would  require 
esperinsents,  in  order  to  ascertain  the 
diflbrenee  that  would  result  in  conse- 
quence of  the  non-elasticity  of  metal 
when  struck  by  shot;  partteukrly  in 
regard  im  the  size  and  shape  of  the  aper- 
tnve  made,  to  what  extent  beyond  it 
the  metal  would  be  likely  to  be  torn,  the 
kind^  of  splinters  that  would  be  earried 
wlthm  board,  &c.  Such  experiments 
would  be  easily  made  by  firing  shot  of 
different  sixes,  and  with  different  velo- 
cities, against  plates  of  metal  of  different 
kiads  and  different  thicknesses;  which 
plates,  however,  should  be  affixed  to  a 
body  Asating  upon  water,  in  order  that 
they  mtght  have  the  same  advantage 
of  that  slight  recoil  on  the  water  which 
would  exist  in  regard  to  metals  employed 
in  vessels  for  sea  service." 

The  recent  experiments  at  Portsmouth 
seem  to>  leave  no  room  for  cavil,  except- 
ing that  the  butt  was  tLjiwed  one  on  the 
mnd,  so  diat  it  was  deprived  ef  <*tbe 


advantages  of  alight  recoil  ;*'  and  as  the 
Conraftittee  on  Navy  Estimates,  1848^ 
reported  that  <^Scer8  who  had  eora* 
manded  iron  steam  vessels  under  fire 
were  "unanimously  in  favour  of  their 
fitness  for  war,*'  It  still  seems  desiraUe 
that  further  experiments  should  be  made 
against  a  butt  floating  on  water.  The 
question,  however,  seems  to  have  been 
virtually  set  at  rest  by  the  Portsmouth 
experiments; and  had  Sir  Samuel's  pro- 
posal in  1810  been  ad<^ted  at  that  time, 
matead  of  this  late  day,  the  nation  would 
have  been  saved  not  far  from  a  millioa 
sterling  thrown  away,  it  may  be  said,  on 
iron  vessels  of  war. 

The  importance  of  the  recent  expe- 
riments at  PortsoMiuth  to  the  wureaniile 
marine  is  coofined  to  periods  of  hostility 
with  foreign  nations;  but  in  times  of 
war,  in  what  aeas  would  iron  built  ves- 
sels venture  ?  The  stroke  of  a  single 
shot  against  an  iron  hull  would  amount 
to  almost  certain  perdition,  and  rather 
than  run  the  risk,  her  colours  would  be 
struck  on  the  first  summons  of  an  enemy* 
No  bnger  would  a  coaster,  if  of  iron, 
hazard  a  combat  in  self-defence;  the 
always  heavy  kem  of  insurance  during 
war  would  of  course  greatly  exceed  for 
an  iron  vessel  the  rate  thought  suAcieni 
for  one  of  wood.  In  regard  to  the  aux« 
iliary  defenaive  force  of  the  country  now 
counted  on  as  surely  avaiUbie  from  the 
mercantile  marine,  it  could  no  longer  be 
depended  on  from  such  portions  of  it  as 
are  built  of  iron» 

In  die  Portsmouth  experiments,  aa 
stated  above,  there  is  a  circumstance 
which  points  to  the  need  of  further  triaU 
to  asoertain  the  fitness  of  iron  for  such 
parts  of  a  vessel  as  her  timbers  or  beams. 
The  plates  of  iron  were  always  pierced 
by  shot  and  shells,  so  that  no  doubt  re- 
mains on  this  head,  but  where  a  missile 
struck  against  angle  iron  it  was  the  ball 
that  was  broken  into  splinters* 

oL  S.  B» 


pmLnsopKT  OF  Finn  nxTixfCTioii^— -tbs- 
osT  Aim  FnAonea.— PHiLAiPs'  Finn 

AKMIBTLATOm. 

"One  of  the  inoit  extraordinary  of  all  our 
modem  discoveries  (provided  it  prove  thoroughly 
efflctent)."— i)ie4MM'  MouteAoid  Word*. 

Sir, — It  is  pretty  well  acknowledged, 
89  an  established  faef,  that  by  the  exclu- 
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PHILOSOPHY  OF   FIRE  EXTIKOHOK— ^THEOBT  Ain>  PAiLCTICE. 


Bion  of  air — ^the  common  supporter  of 
combustion — ^fire  will  be  extinguished ; 
and  a  great  deal  of  ingenuity  has  been 
employed  to  discover  the  best  and  rea- 
diest mode  of  excluding  air  for  this 
object.  The  popular  method  (from  the 
time  of  the  flood,  at  least,)  has  been  by 
the  application  of  water — a  process  tho- 
roughlT  efficient,  when  properly  per- 
formed, with  this  advantage,  that  the 
effect  is  certain,  whether  the  materials 
are  in  the  state  of  flame  or  ineandet- 
ceneCf  and  re-ignition  is  prevented.  Nu- 
merous means  have  been  proposed  for 
increasing  the  extinguishing  power  of 
water  by  the  admixture  of  salt,  alkali, 
clay,  &c.,  which  leave  an  incrustation 
after  the  water  has  been  evaporated  by 
the  heated  surface.  Attempts  have  been 
made  to  effect  the  exclusion  of  air  by 
the  introduction  of  steam,  carbonic  acid 
gas,  &c,  Mr.  Phillips  more  recently 
proposed  the  use  of  a  humid  vapour 
rapidly  and  easily  generated  ;  but  this, 
like  steam,  only  extinguishes  flames 
leaving  the  incandescent  materials  free 
to  re-ignite,  to  which  their  hot  and  dry 
condition  is  peculiarly  favourable. 

Mr.  Phillips'  plan  is  before  the  public 
by  the  printed  prospectuses  issued  by 
the  Annihilator  Company,  and  by  his 
lectures  and  expedments  at  the  Yaux- 
hall  Gas  -  works.  The  Number  of 
Dickens'  '<  Household  Words"  for  June 
15th  lasl^  contains  a  verv  fair  and  amusing 
description  of  Mr.  Phillips*  tuccessfiU 
per/omumce  at  Vauxhail^  and,  by  a  cu- 
rious coincidence,  the  Mech,  Mag.  of 
the  same  date  gives  an  account  of  the 
Mtgnal  faUure  at  Woolwich.  In  the 
former  case  the  fire  was  made,  both  in 
charaeler  and  extent^  to  suit  the  powers 
of  the  annihilators ;  while  in  the  latter 
case  the  fire  was  of  the  ordinary  charac- 
ter, and  such  as  has  continually  to  be 
dealt  with  in  practice,  and  for  which  the 
amiihiiatori  proved  wholly  unfit. 

The  ratio  in  which  fire  is  multiplied 
by  time  increases  variously  according  to 
circumstances,  but  alwayi  in  geometric 
cat  proportion  ;  a  fact  of  which  Mr.  Phil> 
lips  appears  to  be  ignorant,  as  he  states  in 
hLs  prospectus,  that  "a  fire  extinguish- 
able  by  one  gallon  of  water  will,  in  five 
minutes,  require  one  hundred  gallons, 
and  in  ten  minutes  one  thousand  gal- 
lons"—making  the  progressive  increase 
of  the  fire  in  Uie  first  five  minutes  one 


hundred  ^T  cent.,  but  in  the  second  five 
minutes  only  nine  per  cent !— an  error 
of  serious  moment  in  propounding  a 
plan  for  fire-extinction. 

The  extinction  of  fire  by  the  exclusion 
of  air,  although  correct  in  theory  is  ex- 
tremely difficult,  frequently  impossible 
in  practice.  When  a  fire  has  broken 
out  in  a  close  apartment,  and  it  has  been 
possible  to  prevent  the  entrance  of  air 
and  the  escape  of  smoke,  the  fire  has 
been  self-extinguished;  and  several  suc- 
cessful operations  of  this  kind  have 
come  under  m^  notice,  especially  in 
rural  districts  aestitute  of  nre-engines. 
The  idea  of  extinguishing  fire  by  ex- 
cluding air,  after  a  draught  has  been 
created,  and  a  free  influx  of  air  taken 
place,  is  preposterous.  In  Mr.  PhillifM* 
prospectus,  nowever,  it  is  stated  that  in 
the  event  of  fire  in  a  railway  train  (in 
the  open  air)  *'  a  couple  of  annihilators 
carried  in  the  luggage-van  will  imme- 
diately stop  all  mischief  I "  In  the  con- 
clusive experiment  at  Woolwich,  the 
fire  was  raging  fiercely  in  the  shop  when 
the  humid  vapour  was  discharged  into 
it  from  the  annihilator ;  but  a  hundred- 
fold greater  quantity  of  fresh  air  was 
rushing  in  at  the  same  time  through  the 
door  and  window ;  no  exciueion  of  air 
could  possibly  take  place,  and  the  aunt* 
hilator  was  consequently  totally  useless, 
although  the  fire  had  been  burning  but 
five  minutes.  Mr.  Phillips,  in  his  pro- 
spectus, says  that  after  a  fire  has  been 
burning  ten  minutes,  "  it  is  seldom  that 
the  efforts  of  the  firemen  are  efficacious 
in  preserving  the  premises  in  which  the 
fire  breaks  out,  altnough  they  may  pre- 
vent its  communication  to  the  adjoining 
buildings."  The  erroneousness  of  this 
statement  is  shown,  by  the  fact  that  of 
the  888  fires  in  the  metropolis  during 
the  year  1849,  582  were  extinguished  in 
their  infancy,  and  in  no  less  than  228 
cases  in  which  the  fire  had  been  burning 
from  20  to  40  minutes,  the  fire  was  ex- 
tinguished, and  the  efforts  of  the  fire- 
men were  efficacious  in  preserving  the 
premises  in  which  the  fire  broke  out. 
it  continually  happens  that  fires  break 
out  in  the  lower  part  of  a  house,  which, 
together  with  the  staircase  is  enveloped 
in  flames  before  the  conflagration  is  ais- 
covered.  Or  the  fire  may  be  raging  in 
a  remote  part  of  an  extensive  range  of 
warehouses  or  workshops,  where  the  fire 
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has  attained  a  great  head  aod  free 
draoght  of  air  before  the  mischief  is 
perceived;  in  such  cases  the  fire  be-- 
comes  a  large  one,  however  prompt  the 
arrival,  or  soccessful  the  application  of 
remedial  measures ;  the  fire  was  a  large 
one  before  it  was  discovered. 

It  is  said  "  we  have  a  well-appointed 
fire-brigade,  with  mains,  fire-plugs,  car- 
riage and  floating  engines  of  great  power, 
worked  by  men  of  known  skill  and  in- 
trepidity, still  the  amount  of  property 
and  life  destroyed  by  fire  in  this  country 
in  any  given  year  is  truly  awful.  How 
does  this  happen?"  The  answer  is — 
from  late  discovery  of  the  mischief.  In 
•  all  cases  where  a  fire  is  discovered  early 
enough  to  be  extinguished  by  the  fire- 
omMiiixtor^h  single  pail  of  water  is 
sufficient  for  that  purpose,  and  the  me- 
tropolitan firemen  never  fail  to  efiect  its 
extinction,  in  addition  to  which  they  are 
eminently  successful  in  a  great  num- 
ber of  mstances  where  annihiiators 
would  be  entirely  useless.  Mr.  Phillips, 
in  his  lectures,  admits  that  the  adoption 
of  his  annihUators  would  not  supersede 
any  of  the  present  arrangements  of 
water,  hose,  or  fire  engines ;  their  services 
being  as  necessary  as  ever  to  extinguish 
the  red  heat,  and  prevent  re-ignition,  and 
preserve  adjoining  premises  from  de- 
struction i  What  then  becomes  of  the 
boasted  exemption  from  damage  by 
voter  f  If  water  is  '*  imperatively  ne- 
cessary to  extinguish  the  red  heat "  at 
last,  why  not  employ  it  to  extinguish 
the  flame  which  it  will  do  at  the  same 
time,  at  first  P 

Mr.  Phillips'  glowing  picture  of  the 
immense  advantage  of  the  fire-anittAi- 
lator  is  founded  upon  the  supposition 
that  the  annihilator  is  on  the  spot,  and 
that  the  fire-engine  has  to  be  sent  for. 
Now  common  fairness  demands  that  both 
should  be  upon  the  same  footing,  both 
present,  or  both  to  be  fetched,  aod  the 
superiority  of  the  annihilator  then 
vanishes.  One  pail  of  water  skilfully 
applied,  is  superior  in  its  extinguishing 
pDwers  to  one  of  Mr.Phillips'  annihilators. 
The  coet  of  a  machine  for  projecting  the 
water  is  about  the  same,  with  the  ad- 
vantage of  being  useful  at  all  times  for 
a  great  variety  of  purposes ;  any  quan- 
tity of  water  may  be  had  for  nothing, 
and  its  application  continued  until  its 
sfrvicea  ^re  no  longer  required.    The 


annihilator  is  expended  in  a  few  seconds, 
and  must  become  cold  before  it  can  be 
again  charged — every  charge  costing 
five  shillings  I 

In  a  prospectus  now  before  me,  the 
annihilaior  is  strongly  recommended  for 
the  purpose  of  extinguishing  fires  in 
chimnies  (red  heat)  I  Would  it  not  be 
equally  prudent  and  more,  much  more 
economical,  to  prevent  fires  in  chimnies 
by  regular  cleaning  P 

Notwithstanding  Mr.  Phillips'  asser- 
tion, that  **  water  is  comparatively  power- 
less upon  violent  flames,  and  there- 
fore inadequate  to  the  task  it  is  called 
upon  to  perform,"  we  shall  very  shortly 
see  such  an  improvement  in  the  appli- 
cation of  this  element  as  will  afford  the 
inhabitants  of  the  metropolis  an  amount 
of  protection  against  fire,  similar  to  that 
enjoyed  for  some  time  past  in  Philadel- 
phiai,  Hamburgh,  Liverpool,  Oldham, 
and  elsewhere. 

In  conclusion ;  if  water,  after  all,  is 
really  "  powerless  upon  violent  fiames," 
what  effect  can  he  expected  from  humid 
vapour  under  similar  circumstances  P 

I  remain,  Sir,  yours  respectfully, 

Wm.  Baddblxt. 

29|  Alflred-itreet,  Isliagton,  June  27, 1850. 


BlLBT  ANB   CO/S    CAPSTAN. 

Sir,— Permit  us  to  submit  to  your 
notice  a  brief  description  of  a  new  form 
of  Ships'  Capstan,  devised  by  Messrs. 
Bilby  and  Co.,  of  Nelson  Dock,  Rother- 
hithe,  who  in  employing  us  to  manu- 
facture it,  have  expressed  a  wish  to 
render  its  advantages  available  to  the 
public. 

The  capstan  is  placed  on  the  quarter- 
deck, or  on  any  platform  elevated  a  few 
feet  above  the  deck,  and  is  connected  by 
a  bevel- wheel  and  pinion  below  it,  with 
a  winch  handle  worked  by  several  men. 
The  capstan-head  is  thus  left  free  to  re- 
ceive a  rope  in  any  direction,  the  men 
are  saved  the  labour  of  travelling  round 
with  the  spokes,  and  of  leaping  over  the 
rope  at  every  turn,  and  the  space  re- 
quired for  working  is  greatly  reduced. 
We  are.  Sir, 

Your  obedient  servants, 

ChAELBS  COLLINOa   AND   CO. 

65,  Bridge-road,  Lambeth,  July  S,  1850. 


A  it  the  Tslve-boz ;  VT  the  tbItm, 
6oth  of  which  open  downwirdt;  B  ■ 
eroB8  leyer  that  act<  on  either  TaWe 
according  u  it  is  preHed  down  at 
either  side  b;  the  ipindle  C  ;  D  handle 
to  the  spindle  C;  £E,  ipriu^  at- 
tached to  ihe  top  oE  the  valves,  b; 
which  they  apriog  bacl(  to  their  places 


after  the  preaiure  of  the  kver  B  ob 
either  tsItb  bb  (emoTcd;  F  a  tuI- 
caniaed  eollar  of  iDdia-rubber,  hr 
which  a  water  and  air-tight  junotiou  la 
made  between  the  spindle  C  and  box  A  f 
F,  a  metal  pin,  bj  which  the  splBdie  ia 
prevented  firom  iliding  o  ' 
the  box  A. 


:  ipigdie  ia 
le  UDge  of 


Oar  reader!  will  bare  leca  from  the  newi. 
paperi,  that  tbe  long  diigracefnl  itite  at  this 
bridge  hai  again  been  under  the  considera- 
tioD  of  tbe  HoDu  o[  Commoni.  Tbe 
Trnit«i  of  tbe  bridge  bad  brougbt  >  Bill  into 
tbs  HaBM  tt  a  later  period  of  the  lei^n 
than  is  oonformable  to  the  staeding  aiders, 
for  "  improving  and  repairing  "  Ihe  eziit- 
log  bridge,  end  the  Standing  Order  Com- 
mittee, had  recomcmeDded  that  tbe  uiobI 
order  o(  prooeeding  ihould  be  diipeaied 
with  b  it!  favoor.  Sir  Robert  Jnglis 
opposed  the  recom  mendation  of  the  Com- 
uittee,  on  tbe  ground  that  the  Bill  was  at 
direct    tarianee    with    ths    Report   of   a 


Select  Commitlee  of  the  HonsA  fon^  jeaia 
ago,  according  to  which  the  bridge  waa 
bejond  tha  posaibilitj  of  rtpiir,  and  ooght 
to  be  at  onoe  and  altogether  remoTCd.  Mr.T, 
L.HodgM,  one  oflheCruiteeaortbabridgr, 
aiiured  the  Home  that  thi^  was  iqerel; 
an  "amblMg"  ^ill— .that  appceheo^oiu 
werg  (nlcrtaioed  of  "  ^qdi  a  rapid  ypfciifg 
of  tbe  archpi  as  to  render  the  tiafic  oaei 
the  bridge  iacooienient,  i(  not  dugeroiia," 
and  that  all  thmt  was  uktd  for  waa  power 
to  provide  "a  temponf  paaaage  (bridge) 
orer  the  riier,  tuiiU  iht  bri^gt  mo*  mtdcc 
repair  or  tamgr^nilt" — it  not  being  "fU 
d»ei4*d"  whether  "itshoaldbe  repaired  or 
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ivlnait"  A»a  aa  th«  BOl  vifiiUofred  t9^ 
bo  brovght  m,  and  read  a  first  time.  Bat 
Sir  Henry  Inglis  not  liking  the  complexion 
of  the  ease^g^ening  shr^wdl^  \h^^  there 
WM  ooacMioA  under  the  -^ mhUng"  p(<^ 
tezty  a  nal  intMition  of  lebniiding  the  bnilgo 
an  its  present  site  (to  which  many  of  the 
7^l(f^  i^.1(nqw9  to  be  inpliaed )  — imd 
iu»t  cbooaiiig  to.i9s  the  Export  of  the  forvw 
Gonnifetee  of  the  Honae  so  tviied  with-^ 
retnned,  on  a  snbsequent  erening,  to  the 
char|29 1  md  mpyed,  tl^at  the  Bill  should  b.e 
t9i9m^  ^  \  Seleot  Comtitteo— whicb  ia 
tantamonat  lo  tbioving  it  aktogolher  ovec 
to  thei^resent.  In  ^his  course  he  wss  snp- 
poJTted  by  VX^IT^  P^ber  memb«^rs^  and  nlti- 
mMj  M^  P^tiAtt  for  %  Se^  Committff 
was  oasried  by  the  hige  majority  of  138  to 
15. 

Th^  pivblic  ar^  gveatly  indebted  to  Sir 
H«9ry  lQgU%.  ^«eo.  U  now  «  o^vtmty  tb«t 
the  whole  mattec  wiU  once  moso  undergo  a 
thorough  and  impartial  faiTestigation,  which 
W9  doubt  9ot  wiU  be  foon^  to  CQi^firm  to 
the  fullest  extent  the  statements  and  (^i* 
niona  of  the  farmer  Committee  on  the  subject. 
General  Sir  Howard  Douglas  (who  was  a 
member  of  that  Committee,  a,nd  took  vi 
actiHi^  par^  in  its  pxaceediDgs},  published 
alberwarda,  in  the  form  of  a  pamphlet,*  his 
reasons  for  concurring  with  the  Committee— 
which  wu  UjDaniB90iu--in  thinking  that  tbe 
bridge  aho«14  be  altogether  abandMsed ;  and 
we  cannot,  perhaps,  do  better  at  the  present 
time  than  bring  lome  of  its  ^lore  prominent 
paragraphs  under  tbe  eyes  of  our  readers. 

^he  original  faulty  ooDstructioo  and  pre* 

sent  irreparable  oonditiDn  of  the  bridge  are 

thus  clearly  and  forcibly  depicted  by  Sir 

Howard: — 

"  Westminster  Bridge  was  boiK  about  tbe 
middle  of  the  last  century,  under  the  direc- 
tion of  Mr.  Charles  Labelye.  Tlie  bottom 
eounes  of  the  piers  were  kid,  or  built,  in 
foating  Tessels,  called  chests  or  caissons, 
which,  when  so  loaded,  were  conducted  to 
their  proper  positions,  and  there  sunk  upon 
the  natural  alluvial  bed  of  the  river  pro- 
perly reduced  to  a  level,  after  the  superin- 


*  "KetropoUtw  Bridges  and  Westminster  Im- 
movements.  By  Sir  Howard  Douglas,  Bart.,  M.P. 
lloKM.    S7pp.avo.    18M.'< 


cambent  mud,  «r  othtr  mattev,  kftd  bOM 
removed  I  tba  bottoms  of  the  ohests  or 
caissons  Uius  forming,  when  the  aides  wcfo 
taken  away,  Uie  platforms  or  foundationa  of 
the  masonry,  onsnstained  by  underpiling, 
or  «ny  other  support  thwn  that  of  the  gravel 
a«d  sand  on  wldch  they  testad.  The  serions 
defeota  luid  dangers  of  this  mode  of  pro* . 
cecding  speodly  appeared.*  *  In  the  months 
of  M%y  and  June,  1747,  tho  wostecn  15* 
foot  pier  of  the  bridge  was  pesoeiTod  to 
s^tle  very  gently  at  first,  but  so  muoh 
fMter  toward  tho  end  of  July,  1747,  that 
it  was  thought  absolutely  neoeatasy  to  take 
off  the  balustrades,  paving,  and  part  of  tho 
balkit  that  l«y  over  the  said  pier,  and  tho 
two  arohea  a4i<dning ;  hut  by  the  oontinn- 
atioo  of  tho  sottliog  of  this  pier»  those 
asohes  lost  their  regular  semicircular  flgnre ; 
*<*oonsidersble  openings  in  their  joints 
showed  those  arches  to  be  in  some  danger » 
and  some  of  their  stones,  both  in  fronts  and 
soffits,  were  split  and  broken— one  of  them 
actually  fall  (Hit,  and  another  was  taken  out 
to  provent  its  (siting  dawn.'  Thus,  before 
the  bridge  was  completed,  it  became  neces- 
sary to  take  down  and  lobuild  two  archea  i 
and  at-difierent  periods  since,  the  whole  ol 
tho.  structure  haa  mora  or  leaa  settled  or 
given  way :  and  notwithstanding  the  eostly 
works  t  now  in  progress  .to*  sooure  tho 
fovndations  from  any  further  aubaidenoe, 
and  the  ahstractioa  oif  some  thousand  tone 
of  material  from  the  roadway,  parapotB, 
and  spandrels,  Weatminster  Bridge  haa 
igain  settled,  and  is  unqneationably  in  a  vary 
insecure,  if  not  in  a  hi^ly  perilous  state. 
The  more  remote  dangers  of  this  defeotivo 
mode  of  laying  the  foundationa  of  piers, 
were  to  a  certain  extent  kept  in  abeyance  ao 
long  as  the  river  remained  undisturbed,  in 
that  somewhat  artificial  state  in  whioh  it  wao 
when  the  bridge  wsa  oonatroeted.  But  bo 
sooner  was  that  condition  altered ;  first  by 
opening  tbe  great  arch  of  London  Bridge, 
then  by  removing  the  London  Water-works, 
and  ultimately  by  taking  away  old  London 
Bridge,  than  all  tho  defects  of  this  mode  of 
oonatroction  became  very  sensible,  and  the 
danger  daily  greater.  By  removing  the  dam 
which  had  so  long  obstructed  the  natural 
ouA&U  of  the  aii»r,  aa  well  ss  tho  upward 
passage  of  the  tidal  current,  tho  velocity-  of 
tho  stceaip  both  wsja  haa  been  inoreased, 
the  section  of  the  bed  of  the  river  oonuder* 
ably  alterod,   while  all  the  ciroumstanoea 


*  Labelye's  Report, 
t  From  1810  to  1838  this  bridge  cost  in  repairs 
83,097/.  68.  9id.  From  1838  to  1844  the  amount 
vras  82,6^1/.,  and  an  additional  sum  of  53,879/., 
was  required  for  Airther  works.  The  property 
belonging  to  the  bridge  only  realises  7,4Ml.  1  It.  8a. 
a  year. 


12 


WB8T1QNSTEB  BBIDOB, 


which  oonititate  stability,  haTa  imderf  one, 
and  are  still  undergoing,  great  modifications. 
If  to  the  remoTal  of  the  obstructions,  which 
may  be  considered  as  the  main  canse  of 
these  changes,  there  be  added  the  construc- 
tion of  the  embankments,  sach  as  that 
which  extends  along  tlie  ri? er  front  of  the 
Parliamentary  Paliuie,  and  the  nnmeroos 
wharfs  which  protrade  into  the  channel, 
diminishing  its  breadth  and  displacing  Tast 
Tolomes  of  its  waters,  it  will  be  erident 
that  not  only  ii  the  T^odty  of  the  corrent 
greatly  augmented,  bat  its  direction  par- 
tiaUy  changed,  old  passages  being  closed 
and  new  ones  formed.  The  sand  which  used 
to  lodge  on  both  banks  is  in  some  places 
nearly  all  gone,  leaving  gravel  and  rabbish 
in  its  place,  and  at  other  parts  pestilential 
mud  banks  appear,  where  formerly  there 
had   been   oompaTatiTely  clean  and  deep 

water." 

*  •  « 

'*  The  attempt  to  secure  the  old  founda- 
tions from  further  subsidence  has  been  made 
by  driving  rows  of  sheet-piling  into  the  blue 
eUy  round  the  old  caiuons,  as  a  girdle,  in 
order  to  prevent  the  materials  of  the  natural 
bed  of  the  river  from  being  underwashed  by 
the  current,  or  squeezed  out  by  the  weight 
of  the  bridge  into  the  gradually  deepening 
water -courses  {  but  notwithstanding  the 
skill  and  ability  with  which  this  expedient 
has  been  devised  and  applied  by  an  eminent 
engineer,»-notwithstandiag  the  removal  of 
between  twenty  and  thirty  thousand  tons  of 
material  l^om  the  roadway,  parapets,  and 
spandrels,  and  even  an  extension  of  the 
lengths  of  the  piers,  some  of  these  continue 
to  sink  ;  and  it  may  safely  be  pronounced 
that  it  is  beyond  the  resources  of  science  or 
of  art  to  render  the  elongated  but  still  de- 
fective foundations  capable  of  bearing  the 
weight  of  a  new  saperstmcture,  especially 
with  an  enlarged  roadway. 

'*  To  increase  the  width  of  the  bridge,  by 
additional  arches  laid  upon  the  new  portions 
of  the  piers,  would  lead  to  new  and  formi- 
dable dangers.  This  would,  in  fact,  be 
building  a  new  bridge,  ten  or  twelve  feet 
wide,  by  the  side  of  the  old  one ;  and  how- 
ever these  might  be  worked  into  each  other, 
they  nerer  could  be  consolidated  into  one 
well-balanced,  perfect  system.  Four-fifths 
of  the  width,  and  a  corresponding  portion 
of  the  weight  of  the  bridge,  would  still  bear 
upon  the  defective  bases ;  and  when  further 
settlements  take  place,  the  collateral  struc- 
tures being  at  one  end  only  of  the  piers,  far 
from  aiding  to  retain  the  bridge  in  an  up- 
right position,  the  firmneis  and  stabilitj  of 
their  foundations,  not  permitting  them  to 
sink  with  the  parts  to  which  they  are  attached, 
would  cause  the  faces  of  the  latter  to  decline 


from  a  vertical  plane,  and  introduce  crosa 
strains,  which,  superadded  to  the  other  de- 
rangements, would  infallibly  complete  the 
ruin  of  the  bridge. 

**  The  great  diminution  of  the  load  taken 
from  the  spandrels,  as  already  stated,  has 
not  prevented  the  progressive  settlement  or 
subsidence  of  the  piers,  while  it  has  very 
materially  deranged  the  equilibrium  of  tlie 
arches  severally,  and  their  mutual  thruats 
throughout  the  bridge.  The  removal  of  so 
much  loading  from  the  crowna,  ia  a  perilous 
experiment,  aioce  it  expoeea  the  voussoira 
to  violent  shocks  from  tiie  passage  of  car- 
riages, often  heavily  laden,  immediately 
above  them,  whereas  the  Toussolrs  were 
before  protected  from  such  coneussi<ms  by 
the  intervention  of  maases  of  material  which 
serve  to  check  and  deaden  the  vibration.  It 
may,  therefore,  be  pronounced  with  the 
utmost  certainty,  that  lowering  the  roadway 
down  to  the  extradoa  nearly,  in  order  to 
give  Westminster  Bridge  appearancea  and 
advantages  for  which  it  was  not  originally 
designed,  nor  scientifically  adapted  to  re- 
ceive, must  effect  severely  a  structure  which 
was  previously  in  danger;  and  it  may  be 
added,  that  the  great  and  indispensable 
object  of  a  horizontal  and  wider  carriage- 
way can  only  be  obtained  by  building  a  new 
bridge. 

"  An  intricate  analysis  is  required  to  de- 
termine the  nature  of  the  curve  which  the 
roadway  over  an  arch  should  have,  in  order 
that  the  whole  system  may  be  duly  equili- 
brated :  the  relative  heights  of  the  extrados, 
taken  Tcrtically  at  different  points  on  the 
carve  line  of  the  arch,  depend  upon  the 
curvature,  and  inversely  on  the  cube  of  the 
sine  of  the  inclination  of  the  Toussoir  joint 
to  a  horizontal  line ;  and  therefore  an  arch 
equilibrated  with  a  given  height  at  the 
crown,  is  no  longer  so  when  equal  depths  of 
loading  over  the  whole  have  been  taken 
away.  This  is  now  the  case  with  West- 
minster Bridge  :  moreover,  the  unequal 
sobsidenee  of  the  piers  having  deranged 
the  voussoirs  and  dbtorted  the  figures  of  the 
adjoining  arches,  the  partial  removal  of  the 
masses  of  materials  which  originally  served 
to  balance  and  atrengthen  them  at  ^e  parts 
denominated  "  the  jointa  of  fracture,"  in 
which  arches  are  most  apt  to  fail,  is  an 
experiment  which  science  forbids.  A  semi- 
circular arch  of  voussoirs  of  equal  weight 
will  not  stand  if  the  oentres  be  struck  before 
it  is  properly  balanced ;  and  even  with  every 
possible  care  and  precaution,  such  arch|p 
are  found  to  lettle  at  the  crowna  and  rise  at 
the  hances  ;  and  there  can  be  no  doubt  that 
the  removal  of  so  much  material  from  the 
spandrels  of  the  bridge,  however  this  may 
lessen  the  vertical  pressure  pa  the  pierst 
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ham  gfwUy  diminhlwwl  tiM  stability  of  tlia 


"  The  bridge  lias  rank  bodily  atnoe  it 
was  built ;  and  in  some  parts  as  much  as 
four  feet.  The  serenteen-feet  pier  has 
roeently  settled  nine  indies,  and  is  three 
iadiea  out  of  the  perpendieolar.  Soch,  in 
faot,  have  been  the  denusgements  occasioned 
by  tlus  lettiement  that  it  has  been  found 
neeeaaary  to  reset  three  conrses  of  the 
sorenty-two  feet  ardii  near  the  crown,  and 
to  introdnce  a  new  oonrse  in  lieu  of  that 
whidk  had  dropped.  Upon  opening  the 
spandrels  of  the  bridge,  serious  cracks  were 
dieooTcred  in  the  centre  arch,  and  the  arch 
adjoining,  which  actually  appeared  to  have 
separated  from  other  parte  of  the  stmctnre. 
Hie  sinking  of  the  piers  has  fiurther  loosened 
the  arch  stones  on  either  side,  and  the  die* 
tortion  of  the  ardies  is  now  more  obrions. 
The  nniform  surface  of  the  soffite  in  some 
of  the  arches  has  been  destroyed  by  the 
protrusion  of  the  Toussoirs,  some  of  which 
hsTo  been  fractured  or  crushed,  so  that  parts 
haTO  fellen  out ;  and  lastly,  since  the  load 
waa  taken  oif  from  the  bridge,  the  settle- 
BMnt  haa  continued  suAciendy  to  demon- 
strate that  no  relianoe  can  be  placed  on  the 

effieaoy  of  that  expedient." 

mm** 

"  The  cracks  at  the  joints  of  the  fracture 
in  the  weat  spandrel  of  the  centre,  and  in 
the  east  spandrel  of  the  68-feet  arch,  are 
the  most  alarming  warnings  that  haTe  ap- 
peared of  impending  danger.  Since  that 
time  (1838),  135,540/.  have  been  expended 
in  attempta  to  prevent  the  damage  from  ez« 
tending;  and  much  it  is  to  be  regretted, 
that  except  in  so  far  as  the  materials  may  be 
employed  in  the  construction  of  a  new 
bridge,  the  whole  of  that  sum  has  been  laid 
out  in  Tain ;  for  though  the  cracks  hsTe 
been  filled  up,  the  equilibrium  has  not  been 
restored,  and  the  danger  proceeds :  all  the 
piers  haye  yielded  more  or  less ;  and  whether 
the  quantity  or  amount  of  settlement  be 
great  or  small,  it  cannot  be  expected  that 
the  public  can  haye  any  confidence  in  the 
stability  of  a  structure  so  evidently  insecure, 
and  whidi  depends  entirely  on  expedients 
which  haye,  in  fact,  failed,  and  in  the  effi- 
cacy of  which  the  projector  declares  that  his 
confidence  is  shaken.  There  is  a  point  be- 
yond which  the  settlement  and  dedension 
of  piers  cannot  proceed  without  ruin  to  the 
adjoining  arches ;  and  those  which,  though 
distorted  and  unbalanced,  still  stand  upoa 
piers  that  haye  sunk  considerably,  obliquely, 
snd  unequally,  and  which  continue,  up  to 
this  time,  to  sink,  cannot  be  far  from  that 
point.  Some  of  the  arches  haye  obyionsly 
lost  the  balanced  form  ;  and  had  it  not  been 
for  a  pecnUarity  in  th^  construction  of  the 


bridge,  the  masonry  abore  the  yousaoirt 
bdng  made  to  radiate  in  the  direction  of  the 
arch  stones  (which,  howeyer,  betnya  sosm 
want  of  confidence  on  the  part  of  the  archi- 
tect in  the  stability  of  the  bridge)  those 
arches  must  haye  Ikllen." 

Assumnig,  then,  that  the  bridge  must  be 
taken  down  (to  preyent  its  falling  down), 
the  next  point  to  be  considered  is,  the  pro- 
per site  for  a  new  bridge.  Sir  Howard 
Douglas  is  for  rebuilding  it  aboye  the  New 
Houses  of  Parliament,  between  Lambeth 
Stairs  and  liGllbank;  but  aa  that  would 
leaye  the  whole  of  the  large  and  important 
districte  between  the  aboye  line  and  Waterloo 
Bridge  without  any  carriage  communication, 
he  proposes  that  there  should  at  the  same 
time  be  erected,  near  to  Chariog-cross,  "  a 
substantial  carriage  bridge,  instead  of  the 
comparatiydy  useless,  and  ptrhapM  iangt^ 
rotft*  foot  bridge  which  has  been  suspended 
there  with  so  much  ingenuity."  His  yiews 
on  these  pointa,  and  on  other  metropolitan 
improyemenU  connected  therewith,  are  emi- 
nently descrying  of  attention  :— 

**  A  new  bridge  cannot  be  conatmcted  on 
the  present  site  without  preriously  remoring 
the  old  one ;  and  this  would  inyolye  an  ex- 
pense of  at  least  40,000/.  in  erecting  a  tem- 
porary bridge,  to  avoid  stopping  altogether 
the  communication  between  the  Borough 
and  Westminster,  whilst  the  new  work  is 
proceeding.  There  is  no  room  for  a  new 
bridge  between  the  Parliamentary  Palace 
and  the  present  bridge,  for  these  are  already 
in  contact ;  and  the  construction  of  a  bridge 
anywhere  below  the  present  site  (say  from 
Maudslay's  premises  to  Manehester*bui]d- 
lags),  would  occasion  a  very  great  outlay  in 
proyidiog  new  approaches.  But  if,  leaying 
Westminster  Bridge  in  ite  present  state,  as 


*  The  Anthor  gives,  in  m  long  note  to  hif  pamphlet, 
many  cogent  reasons  for  questioning  the  stability 
of  this  bridge,  and  generally,  indeed,  of  all  suspen- 
sion bridges.  The  Uite  frightful  accident  at  Angers, 
coupled  with  the  nearly  as  fiital  one  at  Yarmouth, 
two  or  three  years  ago,  calls  loudlv  for  that  better 
investigation  of  the  subject  which  it  is  now  said  to 
ho  undergoing  at  the  hands  of  a  French  Government 
Commission.  The  Hnngerford  Bridge,  it  is  true, 
stood  a  tolerably  severe  trial  on  the  occasion  of  the 
late  river  procession  of  Prince  Albert  to  open  the 
Coal  Exchange,  and  gave  no  signs  of  yielding.  But 
the  number  of  persons  admitted  on  the  bridge  at 
the  time  was  not  great,  and  they  moved  about  very 
little.  Had  a  sudden  rush  been  made  to  either  end 
or  side  from  any  cause  whatever,  so  as  to  produoe  a 
tread  of  the  multitude  isochronous  with  the  pendn* 
Ions  vibration  due  to  the  system  on  which  the 
bridge  is  built,  It  would,  almost  to  a  certainty,  have 
broken  down. 
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wiftnamtsB  bkimb. 


•  tempofarj  eoMamiMtiea,  a  mw  bri4«t 
wtre  oooatmoted  from  Ltmbeth  Stain  to 
tha  neantt  part  of  the  opposite  Uaiikr  tkm 
expense  for  new  epproechee  would  be^  ia- 
eanred,  a  4ifect  oommuaioatioa  with  Weat« 
miniter  would  be  establuUed,  and  a  magnU 
fioent  entraaee  into  the  capital  formed  at  an 
interesting  and  renerable  part.  The  rirer- 
hce  of  the  new  ParKamentary  Palace  would 
be  seen  to  great  adraatage,  and,  no  longer 
diifigwed  and  obaeued  on  the  other  flank; 
when  the  distasteful  structure  which  now 
defaces  it  shall  ha?e  been  remoTcd,  the 
edifice  standing  gracefully  and  boldly  out, 
would  ft>rm  a  ^utiAil  object  upon  the 
ottneaire  sinnosity  of  the  riTer,  extending 
thence  to  Blackfriars  Bridge  and  SQQnerset 
House,  which,  for  this  purpose,  should  be 
reclaimed  from  its  present  unwholesome  and 
dtsguflting  state  by  the  proposed  easbank- 
ment  and  tenraoe,  whieb  it  wwe  easy  to 
show  is  an  interference  with  the  state  of  tbfi 
river  much  required  at  that  part, — and  thus 
that  pestilential  locality  would  be  trans- 
formed altogether  into  a  beautiful  and 
highly  embelliahad  portioa  of  th*  aaetrcH 
polls* 

**  From  the  Westminster  end  of  this  new 
Lambeth  Bridge,  a  street  should  be  opened 
to  lead  directly  to  Shaftesbury  -  terraee, 
*  Baton  and  Belgrave-jquares,  or  to  commu- 
nicata  with  some  part  of  that  which  is  nosr 
being  ezeented  mder  the  proTisions  of  a 
late  Act,  &c. ;  and  another  formed  by  the 
river  bank  to  Victoria  Tower  and  White- 
hall, passing  between  W^estminater  Abbey 
and  this  ParUamentary  Palace. 

**  Entering  the  court-end  of  the  town  hy 
thia  magnifioent  postal  ^-  St.  IMUrgaret'a 
Chnreh  removed,  in  conformity  wiih  tha 
nnanimona  racovunendation  of  a  Select  Com- 
asktee,  from  the  immediate  vicinity  of  a 
splendid  and  ample  plaoe  of  worship,  which 
requires  not  the  aid  of  an  adjoining  church, 
and  the  relios  which  lie  around  that  inoon- 
gruons  building,  exhumed  •—  the  western 
face  of  the  q,oadrangle,  by  which,  according 
to  the  present  design,  it  is  intended  to 
enclose  Westminster  Hall,  set  back,  to  give 
greater  space  between  it  and  Henry  the 
Seventh's  Chapel ;  —  Parliament  -  street 
widened,  by  removing  the  block  of  build- 
ings between  it  and  IQog-street — Downing- 
street  finiehed-«and  the  Board  of  Trade 
completed ;  a  msjestio  communication  would 
be  formed  between  the  Regal  and  Parlia- 
mentary Palaoea;  and  if  WhitehalUstraet 
may  not,  or  cannot  be  straightened  through- 
out, those  buildings  at  least  should  be 
thrown  back,  which,  on  approaching  Tra- 
ftdgar-square,  obtrude,  more  immediately 
QA  the  left,  to  destroy  its  symmetry. 

"  The  several  circumstances  and  «coiaofc 


upon  wbieh  this  cispishaMlm  prapoaltim 

is  based,  are  now  before  the  pnbUc^-ThA 
instaUUty  of  Westminster  Bridge^  and  the 
neceasity  of  constroeting  another ;  the  pro* 
ject  for  biHkUag  a  substantisl  carriegt 
bridge  and  viaduel  at  Hungerlwd  inalaad  •! 
the  Siiqpensiwi  Bridge,  and  for  establishing  a 
main  terminus  in  connectien  with  it  on  tba 
Surrey  aide  ;--^e  oljeetumable  projeokfor 
opening  a  direct  oomnmnioation  between 
Lambeth  and  Ch^sea  by  a  ■smunsifla 
bridge; — the  embankment  of  tho  river  afe 
that  part^the  BUI  for  making  a  atreet 
between  Buckingham  Palaoe  and  the  Hoosaa 
of  Pailiament— the  reasoval  of  the  Halia  oi 
Court  to  aoBM  adjoining  locality,  or  to  a 
viGiaity  deeded  maie  appropriate,  all  show 
that  thia  ia  tha  time  for  taUag  these  pcopo- 
sitiena  into  immediate  and  enlarged  eonai- 
daratiott,  a«  forasing  togethMr  one  compva- 
haaaive  prvgaet. 

First,  let  it  be  determiaed  where  new 
Westminsler  Bridge  ia  to  he  placed.  If  on 
the  preaent  sitat  no  eredit  will  be  done  la 
the  pnblie  taate ;  the  beauty  and  effect  of 
the  new  ParUamentacy  Palaoe  will  be  spoiltv 
and  vety  inadequate  proviaioA  ssade  for  tha 
public  convenience..  If  oa  any  other  aite*. 
none  appears  so  convenient  as  that  whiak 
has  been  suggested.  In  this  case  a  new 
atreet  should  be  made  by  opening  Wood- 
street  and  Great  Peter-atreet,  leading  elear 
of  Weslminstev  Bridewell  ta  Shafteabnrj* 
terrace..  A  communication  between  tha 
west  end  of  Westminster  Abbey  and  Buck- 
ingham Palace  weald,  no  donbt»  he  a  very 
important  improvement;  but  it  may  well 
lay  over  for  a  more  eonveniottt  season ; 
whenevev  taken  in  hand»  it  ia  ohvioua  it 
ahonld  be  exeouted  by  enlarging  and  improv- 
ing TothiU^atieat  and  part  of  York.stroot» 
entering  St.  Jamea's  Park  near  the  Sta- 
tionary House.  With  respect  to  a  comaui- 
nication  between  Buokingham  Palace,  tha 
Hoosea  of  Parliament  and  Weatminatar 
Abbey  for  state  oeeauana,  or  national 
solenmifeies,  no  more  magnificent  atreet  oaa 
be  formed  than  that  which,  from  the  Horao- 
guavde,  leads  to  New  Palaoe-yard,  by  suck 
a  street  as  Parliament- street  migha  be  mada 
when  opened  by  the  removal  of  the  aoaib 
side  of  Bridge- atieat. 

"These  great  works  may  ovidentlp  ba 
eamhined  ia  a  manner  to  aceomptieh,  witk 
aome  modifieationa,  the  intentiona  of  their 
several  projeotora  ;  and,  at  the  aame  time, 
promote  tiie  geneoral  oonveoienoe  of  tha 
publio,  while  they  embellish  and  improve 
the  oiqiital  of  this  gMat  country." 

Although  the  Select  Committee  is  ap- 
pointed to.  investigate  the  oase  cf  the  West- 
miaater  Bndga  alon^  they  will  hardly  ba 


BMeLISH  8PEflIFI0ATI0H8  KRBOIXKD  DUBINO  THE  WEEK. 


15 


akto  to  dk»  jwlke  to  it  wklmil  tabraeii^ 
HkB  iriiole  nbfeeC  of  the  poitel  commnies- 
tiOBS  between  the  two  sides  of  the  river  in 
kf  oowse  throvgh  the  metropolis.  Hie 
pfopristy  of  any  new  site  wirieh  sty  bo 
adopted  mwl,  of  oonne,  depend  on  the 
raffldency  of  the  means  of  transit  provided 
at  other  points ;  and  there  are  otiier  bridges 
besides  Westminster  which  have  snffered, 
aad  are  stffi  in  a  eoerse  of  progiesslve  dikh 
pidation,  from  the  late  increase  in  the  velo- 
city of  the  river,  conseq;nent  on  the  removal 
of  Old  LendoB  BrM%e.  We  aUnde  parti- 
«  enlarly  to  maeklHars  Bridge,  which,  though 
bat  recently  rqjaired  at  a  great  expense, 
exhibits  already  nnmistakcable  signs  of  a 
serione  andevminlnf  process  being  at  work. 
T%e  eentre  aich  has  senk  no  less  than  three 
inches,  as  any  person  may  satisfy  himself  by 
following  with  his  eje  the  lines  of  the  cor- 
niee  and  parapet.  If  means  are  not  speedily 
adopted  to  stop  this  eoerse  of  things,  we 
shall,'  in  a  few  years,  have  the  rninons 
story  of  the  Westminster  Bridge  over  again. 

arfKcre  or   atmosphkeic   VLncTRicrrr 

UPON    THB    WimXS    OF    THB    MAONXtlC 
TXLBORAPB. 

The  JUpu€  SeiemtiJlqMB,  for  December  last 
(tom.  xxxvi.,  p.  436),  contains  an  interest- 
ing article  by  M.  Baomgartoer  on  the  sub- 
ject of  the  effects  of  atmospheric  electricity 
npon  the  wires  of  the  magnetic  telegraph. 
The  following  are  the  most  interssting  of 
his  results: 

1.  The  needle  rarely  coincides  with  the 
point  which  is  determined  by  its  astatic 
ststo  and  the  tension  of   its    suspension 

7  thread;  almost  always  it  deviates  more  or 
less  from  this  point ;  which  proves  that  it  ia 
influenecd  by  an  electric  current. 

2.  The  variations  are  of  two  kinds ;  there 
are  some  which  reach  50°,  others  extend 
over  i°  or  8'.  The  first  are  less  fretpient; 
they  differ  so  often  in  direction  and  inten- 
sity that  it  if  impossible  to  deduce  a  law  for 
them.  On  the  contrary,  the  small  devia- 
tiona  H^pear  eonneeted  by  a  very  simple 
law. 

The  observations  made  at  Vienna,  and  at 
Gratx,  appear  to  show  that,  during  the  day, 
the  electric  currents  move  from  Vienna,  and 
from  Grstz,  to  Semmering,  which  is  more 
elevated.  This  direction  is  inverse  during 
tlie  night.  It  appears  that  this  change  of 
direction  takes  place  after  the  rising  and 
eettiog  of  the  sun. 


3.  The  regvlar  current  is  less  disturbed 
by  the  irregular  evrrenU  when  the  air  is  dry 
and  the  sky  serene,  than  when  the  weather 
s  rainy. 

4.  In  genera],  the  current  ii  more  intense 
with  short  than  with  very  long  conductors  | 
often  even  the  current  of  the  longer  ehaia 
is  eppeeed  to  the  current  of  the  shorter 
dmin. 

Where  there  is  a  difference  of  intensity, 
this  difference  is  far  greater  than  that  which 
eonid  originate  from  the  reeistance  of  the 
longer  oondnder. 

When  the  diy  is  doudy,  and  the  weather 
stormy,  there  are  frequently  observed  in  the 
elsetrie  conductor,  currents  which  are  suA- 
eientlylntense  to  aflSect  the  telegraphic  indi- 
cators, which  an,  however,  far  from  having 
extreme  sensitiveness. 

When  they  were  pladng  the  oondnethig 
wires  of  the  Northern  Telegraph  line,  from 
^^enna,  the  workmen  frequently  complained 
ef  a  kfaid  of  spasms  which  they  felt  in  hand- 
ling the  wires.  These  spasms  ceased  as 
soon  as  they  took  the  precaution  not  to 
toodi  the  wires  with  naked  hands.  These 
spasms  were  most  fieqnent  aad  intense  in 
Styria,  the  highest  region  of  the  Ihie.  Thus, 
near  Kranichfeld,  a  workman  received  a 
shook  snfieiently  violent  to  overturn  him 
and  paralyse  his  right  arm. 

The  aetion  of  tlM  atmospheric  dectridty 
on  the  telegraph  is  stronger  on  the  approach 
of  a  storm,  and  not  unfrequently  the  wires 
theaMclves,  and  the  poles  which  support 
them,  are  destroyed  by  electric  disdmrges. 

M.  Baumgartoer  dtes  several  examples 
in  support  of  what  has  just  been  said.  On 
the  17th  August,  1849,  a  storm  which  had 
burst  forth  at  OUoratz  extended  to  Frielita  » 
that  is  to  say,  to  a  distance  of  ten  miles.  A 
worksMA  employed  at  this  latter  station,  in 
putting  up  the  wires,  experienoed  a  shock 
which  overturned  him,  and  he  experienoed 
a  real  bum  of  the  fingers  which  touched  the 
wire.  At  this  time  the  sky  was  perfectly 
serene  at  VrieUts. 


SPIOIFIOAnONS  OW  BNGLI8H  PATBMT8  BN- 
BOLLBO  BUBINO  THB  WBBK  BNOINO 
JULY  5tb,   1850. 

WiLLiAir  Palmbr,  Sntton-street,  Cler- 
kenwdl,  Middlesex,  mannfocturer.  For  tes- 
jfrovemenfe  in  Me  memi^ecfiirf  ^etmdUif 
hmp9f  and  mcJt$,  Patent  dated  June  29, 
1850. 

This  invention  relates ;  firstly,  to  the  ma- 
nufacture of  candles ;  secondly,  to  the  ma- 
nufacture of  candle  lamps ;  and  thirdly,  to 
the  manufacture  of  candle  wicks. 

1.  The  patentee  employs  rosin  or  some 
other  resinous  matter  mixed  with  tallow, 
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or  non-acidified  candle  ttaif,  and  uses  one, 
two>  or  more  wicks,  which  have  the  pro- 
perty of  turning  oat  of  the  flame  while 
burning,  so  as  to  avoid  the  necessity  of 
snuffing,  and  thereby  render  candles,  com- 
posed of  such  materials,  capable  of  being 
burned  in  candle  lamps.  He  states,  that 
he  is  aware  that  candles  composed  of  rosiui 
or  some  resinous  substance  and  tallow,  hate 
been  made,  but  with  ordinary  wicks,  which, 
in  consequence  of  their  requiring  to  be 
constantly  snuffed,  necessitated  their  being 
burned  out  of  a  lamp,  like  ordinary  candles. 
The  result  of  this  mode  of  burning  caused 
them  to  produce  a  gerat  quantity  of 
smoke,  which  rendered  their  use  very  ob- 
jectionable. The  mode  of  preparing  the 
materials  is  as  follows : — 1  part  by  weight 
of  rosin,  or  other  resinous  substance,  is 
mixed  with  8  parts  by  weight  of  hard  tal- 
low, or  non-acidified  candle  stuff,  and  (by 
preference)  I  part  by  weight,  of  vegetable 
wax.  To  1  cwt.  of  this  mixture  is  then 
added  3  lbs.  of  American  potash  in  solution, 
and  5  lbs.  of  vitriolic  acid ;  after  which  the 
whole  is  boiled  for  fire  minutes,  and  sub- 
sequently washed  with  warm  water. 

2.  Instead  of  making  the  parts  of  a  can- 
dle lamp, — that  is  to  say,  the  nozzle,  the 
stem  and  the  foot,  as  heretofore  of  brass,  or 
tinned  iron,  which  are  comparatively  ex- 
pensive metals — Mr.  Palmer  makes  them 
out  of  sheet  iron ;  for  which  purpose  the 
nozzle  and  foot  are  stamped  out  of  sheet 
iron,  and  the  stem  is  composed  of  a  tube  of 
the  same  material ;  the  whole  are  to  be  sol- 
dered or  brazed  together. 

3.  The  various  improvements  in  the  ma- 
nufacture of  candle  wicks  are, — 1.  An  im- 
provement in  the  machine,  patented  June 
9,  1849,  for  coating  candle  wicks  with  tal- 
low and  keeping  them  separate,  which  con- 
sists in  making  the  tube  (containing  the  tal- 
low), and  the  nozzle,  &c.,  in  several  pieces, 
which  are  connected    together  by  screws, 
so  that  the  nozzle  may  be  removed  when 
required  without  causing  the  rest  to    re- 
volve.    2.  Making  rush-lights  in  such  man- 
ner that  the  rushes  shall  turn  out  of  the 
flame.    For  this  purpose  the  whole  of  the 
exterior  is  peeled  off,  except  on  one  side, 
instead  of  on  two  opposite  sides,  as  has. 
hitherto  been  customary,  and  the  necessary 
preponderance  on  one  side  is  thus  obtained ; 
or  the  whole  of  the  exterior  may  be  peeled 
off  and  the  preponderance  given  to  one 
side  by  coating  it  with  bismuth  or  charcoal, 
mixed  with  paste  to  the  consistency  of  paint. 
3.  Giving  the  preponderance  to  one  side  of 
cotton  cord  wicks,  necessary  to  cause  them 
to  turn  out  of  the  flame  when  burning,  by  at- 
taching to  them  or  gympingthem  with  a  strip 
of  jean,  cartoon,  or  other  hard  fabric,  or  by 


coating  it  on  one  side  with  the  mixture  before 
mentioned.  4.  Making  wicks  out  of  a  fabric 
cut  into  strips,  which  hn  been  previously 
coated,  while  stretched,  with  the  mixture 
before  mentioned.  5.  Making  wicks  out 
of  strips  of  velveteen,  or  other  similar 
fabric  having  one  surface  softer  than  the 
other,  whereby  the  necessary  inclination  to 
turn  out  of  the  flame  will  be  given  to  them. 
6.  To  avoid  the  want  of  uniformity  of  re- 
sistance of  the  gymping  thread,  arising  from 
the  diminishing  size  of  the  reel  as  the  work 
proceeds,  Mr.  Palmer  proposes  to  wind  it 
like  a  cop  on  a  stem,  the  oUier  end  of  which 
is  attached  to  a  rigger,  which  surrounds  the 
tube  through  which  the  wick  passes.  7« 
Saturating  the  wick  before  gymping  with 
tallow:  they  are  subsequently  passed 
through  an  eye  to  remove  the  superfluous 
tallow.  Flat  wicks  are  rounded,  after  aatn- 
ration,  by  passing  them  when  oold  through 
an  eye.  8.  Cutting  fabrics  into  strips,  to 
form  wicks  by  means  of  a  knife,  which  is 
forced  through  or  drawn  across  them  against 
a  straight  edge,  that  retains  them  in  position 
during  the  operation.  The  machinery  for 
working  the  cutter,  the  straight  edge  and 
the  feeding-in  table,  are  of  the  ordinary  con- 
struction, and  worked  by  hand.  9.  An  im- 
provement in  the  wick-holders,  which  was 
the  subject  of  a  patent  granted  to  the  same 
gentleman,  June  9,  1849.  It  consists  in 
the  addition  of  inclined  tubular  wick- 
holders  to  the  sockets. 

CUnmg, — 1.  The  manufacture  of  candles, 
suitable  for  candle  lamps,  by  combining  tal- 
low, or  non- acidified  candle  stuff  and  rosfai, 
or  some  resinous  substance  with  one,  two,  or 
more  wicks,  which  have  the  property  of 
turning  out  of  the  flame  when  burning. 

2.  Making  the  parts  of  candle  lamps  of 
sheet  iron. 

3.  The  several  peculiar  modes  of  making 
candle  wicks. 

William  Barlow,  Blackheath,  C.E., 
and  William  Hkn&t  Barlow,  Derby, 
C.E.,  ybr  improvements  in  the  permanemi 
waye  of  railwaye.  Patent  dated  January 
3,  1850. 

The  patentees  describe  and  daim — 

1.  Casting  the  bearers  of  that  part  of  the 
permanent  way  where  there  are  switches  or 
crossings  with  two  or  more  chairs. 

2.  Supporting  the  lines  of  rails  by  means 
of  transverse  and  longitudinal  bearers  com- 
bined, having  two  or  more  chairs  cast 
thereon. 

3.  Riveting  trough  -  rails  to  bearers, 
which  are  connected  by  transverse  pieces  to 
maintain  the  gauge. 

4.  Constructing  railway  turn-tables,  which 
are  supported  at  the  centre  by  a  screwed  pin, 
and  of  iron  plates  riveted  together,  and  to 
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■  Bimiber  of  T  pieces  of  iron  amnged  radi- 
ally around  the  centre,  and  within  an  iron 
ring,  which  is  furnished  on  the  underside 
with  rollers. 

Job  Sivbbottoh,  Pendlebnrj,  Lancaster, 
Bunnger,  foreertitin  improvemenit  in  tieam 
tnffbu9.    Patent  dated  January  3,  1850. 

This  inrention  consists  in  connecting  a 
aystens  of  levers  and  adjustable  gearing  to 
the  goremor  and  to  the  throttle  yaWe  and 
■fr-puinp  of  a  steam  engine,  in  order  that 
when  it  shall  have  attained  an  undue  tcIo- 
dty,  its  further  motion  will  be  arrested  by 
the  dosing  wholly  or  partially  of  the  yalre, 
and  by  the  admission  of  air  into  the  con- 
denser ;  also,  in  an  arrangement  of  appa- 
ratus whereby  the  increased  Telocity  of  the 
governor  shall  cause  a  bell  to  ring,  for  the 
purpose  of  indicating  this  cireuuAtanoe  to 
the  engineer. 

Thomas  Liohtfoot,  Broad  Oak,  Ac- 
cringtoD,  Lancaster,  chemist,  for  tm/rrotw- 


1n  prmOmff  and  dtftimg  fabric*  qf 
eeffOB  tma  oihtr  fibrttui  tiuUeriali.  Patent 
dated  January  3, 1850. 

1.  The  fabrics  are  to  be  partially  bleached, 
by  boiling  from  five  to  seven  hours  in  water, 
with  2  OK.  cfystalUzed  carbonate  to  each 
pound  of  fibre.    It  is  next  washed,  dried, 
and  steeped  in  sulphuric  add  mixed  with 
water  of  a  strength  of  l**Twaddd'8  hydro- 
meter, then  washed  snd  dried  again,  after 
wliidi  the  fibres  are  immersed  in  a  mixture 
emnifting  of  i  ox.  of  pearlash,  1^  pints  of 
water  at  a  temperature  of  110°  Fahr.,  and 
2  OS.  of  olive  oil  (to  eadi  1  lb.  of  fibre), 
until  absorption  takes  place.     They  are 
subsequently  dried  in  a  stove,  and  subjected 
twice  to  the  first  operation,  and  dried  again. 
Ibey  are  then  made  to  absorb  dean  water 
at  110''  Fahr.,  to  the  extent  of  H  pints  for 
each  1  lb.  of  fibre.    These  two  operations 
(absorption  and  drying)  are  each  repeated 
alternately  eight  times,  after  which  the  fibres 
are  steeped  or  padded  in  a  solution  of  li  oss. 
of  pearlash  to  4  pints  of  water,  dried  and 
saturated  with   aoetate  of  alumina.    This 
mordant  is  fixed  by  washing ;  after  which 
the  fibres  are  ready  to  reedve  the  colour. 
Instead  of  the  preceding  process,  the  pa- 
tentee states  that  the  same  result  may  be 
obtained  by  saturating  the  fibres  with  a 
solution  of  any  of  the  metallic  bases,  such  as 
salts  of  magnesia,  tin,  copper,  nickel,  or  co- 
bdt ;  or  with  a  solution  of  an  dkali,  or  an 
alkaline  solution  of  a  metallic  oxide,  such  as 
aluminated  soda,  or  aluminated  potash,  oxide 
of  tin,  in  a  solution  of  lime,  soda,  or  potash, 
&c.    The  orchil  or  cudbear  is  prepared  for 
printing  by  mixing  it  with  gnm-senegal,  and 
IS  applied  to  the  fabric,  and  subsequentiy 
steamed  in  the  usual  manner.    The  fabric, 
when  composed  of  vegetable  fibres  entirely, 
BBay  be  subjectedy  after  it  is  woven,  to  the 


preparatory  process;  bat  if  composed  of 
vegetable  and  animal  colours  combined,  the 
vegetable  fibres  must  be  prepared  by  them- 
selves pre? iously  to  weaving  tbem  with  the 
others.  If  orchil  or  cudbear  alone  is  used, 
then  the  colour  is  brightened  by  passing  the 
fabric  through  an  all( aline  solution ;  but  if 
other  colours  are  used,  which  would  be 
injured  by  the  alkali,  then  those  portions  of 
the  fabric  on  which  the  orchil  or  cudbear 
has  been  printed  are  printed  over  with  an 
alkaline  solution,  thickened  to  the  required 
consistency.  Or  24  ox.  of  hydrate  of  mag- 
nesia, or  12  ox.  of  calcined  magnesia  maybe 
miied  with  1  gallon  of  colour  before  printing. 

2.  The  improvement  in  dyeing  vegetable 
fibres  consists  in  preparing  them  by  either 
of  the  processes  before  described,  and  dyeing 
them  with  orchil  or  cudbear,  in  the  same 
manner  as  wool  or  silk  has  hitherto  been 
dyed  with  the  same  colour. 

dainu. — 1.  Printing  orchil  or  cudbear  on 
to  fabrics  composed  wholly  or  partially  of 
cotton,  linen,  or  other  vegetable  fibres,  pre- 
pared in  the  manner  befbre  described,  and 
dso  the  uie  of  magnesia  combmed  with 
orchil  or  eud-besr. 

2.  Dyeing  vegetable  fibres,  prepared,  as 
described,  with  orchil  or  cudbesr. 

Albxandba  Bbooib  Cochranb,  Jun., 
and  Abcbibald  Slatb,  Dudley,  Worces- 
ter, engineer.  Fbr  improvemenit  in  ih9 
mtmntfaeture  ^  iron  pipee  or  tubee.  Patent 
dated  January  3, 1850. 

The  patentees  describe  and  dsim— 

1.  A  mode  of  guiding  the  internal  pat- 
tern of  moulds  by  sffixtng  it  to  the  top  of  a 
rod,  which  slides  in  a  guide  plate  on  the  top 
of  a  tube,  and  carries  a  piston  at  bottom, 
whereby  any  osdllation  or  unsteadiness  of 
motion  of  the  internal  pattern  as  it  is  suc- 
cessively lifted  up  is  prevented. 

2.  A  method  of  ramming  in  the  sand,  by 
causing  the  ramming-in  tube  to  inclose  the 
guide  rod,  and  communicating  to  it  (the 
ramming-in  tube)  a  reciprocating  and  slow 
rotary  motion  by  the  intervention  of  toothed 
gearing  from  any  suitable  prime  mover. 

3.  Drying  moulds,  by  placing  above  the 
pit  in  which  they  are  contained  a  furnace 
and  blowing  -  apparatus)  and  within  each 
mould  a  vertical  cylinder,  communicating  at 
bottom  with  the  interior  and  exterior  of  the 
mould,  through  which  hot  air  is  driven. 

4.  Removing  the  products  from  retorts  or 
ovens  in  which  cores  have  been  dried,  by 
means  of  pumps,  fans,  or  other  mechanical 
means. 

5.  Coating  cast  iron  pipes  with  glass  by 
covering  the  sides  of  the  core  with  a  compo- 
sition which  will  melt  by  the  heat  of  the 
molten  metal.  For  this  purpoie  it  is  pro- 
posed to  grind  up  together  130  parts  flint 
glass,  20  parts  soda,  and  12  parts  boradc. 
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Thtf  mixtare  may  be  either  applied  in  a  dry 
state  to  the  core,  by  preyioauy  coating  the 
latter  with  a  gamming  solution  and  dusting 
the  powder  over^  or  it  may  be  bmshed  oyer 
the  sorface  in  a  moist  state. 

6.  A  machine  for  bending  up  the  skelp 
in  the  manufacture  of  wrought  iron  tmbes, 
which  consists  of  a  suitable  framework  car- 
rying at  bottom  a  main  driving  shaft  with 
two  cranks,  placed  hi  the  same  directioui 
which  communicate  an  alternately  raising 
and  falling  motion  to  a  bed  plate.  Upon 
this  bed  plate  is  fixed  the  bottom  or  move- 
able die,  which,  at  the  entranoe  end,  is  of 
an  open  gutter  shape,  gradually  diminishing 
In  size  towards  the  opposite  or  exit  end 
until  it  assumes  the  appearance  of  a  semi- 
circle. The  top  die  u  fixed  and  made  to 
correspond  to  the  lower  one*  In  front  of 
the  machine,  where  the  lower  die  is  widest, 
there  is  mounted  a  pair  of  feeding-in  rollers, 
which,  at  each  fall  of  the  bed  plate,  is 
caused  to  make  a  partial  revolution  by 
means  of  a  ratchet  wheel  keyed  on  the  axle 
of  one  of  them,  in  which  acts  a  paul  in  con* 
nection  with  one  of  the  cranks.  This  inter- 
mittent motion,  or  partial  revoliition  of  the 
feedhig-in  rollers,  is  communicated  to  a  pair 
of  finishing  rollers,  which  are  mounted  in 
the  other  end  of  tiie  framework,  opposite 
the  contact  end  of  the  leTer  die.  These 
rollers  are  groored  so  that  the  space  between 
them  forms  a  complete  circle.  The  skelp  is 
introduced  by  Uie  feeding-in  rollers  between 
the  dies,  and  as  it  is  succassiTely  pushed  for- 
ward it  is  gradually  bent  up  until  it  is  de- 
livered to  the  finishing  rollers,  which  com- 
plete the  operation. 

AlBXUT  CRACKBLLWiLTnRLOWfliOndon- 

wall,  lithographer,  for  w^frovemmtt  in  the 
meofu  ana  tg^aratnt  fir  obiammg  eopia 
qf  writingif  dramngi^  tmd  Qiher  derigtu. 
(A  communication.)  Patent  dated  January 
i,  1850. 

The  improvements  sought  to  be  secured 
under  this  patent  are^ 

1.  A  peculiar  construction  of  lithographic 
press,  in  which  the  presser  roller  is  made  to 
traTd  over  the  stone  with  the  paper  inter- 
posed. 

2.  A  portable  copying  press,  which  oon- 
tista  of  a  suitable  support,  on  which  the 
autography  paper  is  laid,  above  that  the 
paper,  and  over  the  last  another  piece  of 
paper,  which  is  maintained  in  position  by 
pins  or  otherwise,  while  pressure  is  applied 
by  a  roller  or  straight  edge. 

No  clahns  are  made  in  this  specification. 

HxNKY  Do&MiNO,  Uearsley,  Bolton, 
Lancaster,  brick  and  tile  manufacturer. 
For  artain  intprwemmitt  in  wtaekinay  or 
i^arutui  fir  mmmfwtwring  brieift,  tika, 
mid  other  eimilar  mrtieki/rom  eUp  or  other 
pioitic  materiuk.  Patent  dated  Jan.  3, 1850. 


The  patentee  describes  and  claims— 

1.  The  application  to  the  front  of  a  png 
mill,  but  eccentric  to  it  of  a  revolving  table, 
with  recesses  or  hollows  therdn,  which  suc- 
cessively receivee  the  bricks  as  they  are 
moulded,  and  carries  them  round  to  be 
lifted  out  of  position  by  hand  or  machineryt 
and  removed. 

2.  Working  the  two  pistons  of  a  pug  nil! 
by  rods  connected  to  cranks  keved  opposita 
to  one  another  on  either  side  of  a  worm  cut 
on  a  horisontal  shaft.  A  toothed  wheol 
keyed  on  the  drivhag  shaft  gears  into  the 
worm,  and  communicates  motion  to  the 
pistons,  one  of  which  advances  while  the 
other  recedes,  so  that  a  continuous  stream 
of  clay  is  forced  through  the  mill. 

3.  Compressing  and  solidifying  the  cUy, 
after  it  has  been  formed  into  the  desired 
shapes,  by  means  of  pistons  acting  in  monldSf 
which  are  worked  by  a  maehint  similar  to  the 
one  last  described. 

4.  Two  modifications  of  the  preeeding 
machine,  in  which  the  piatopi  and  moulds 
are  worked  by  cams  and  levers. 

JoBN  Bbad,  Park-terraoe,  King's-road, 
Chelsea,  gentleman*  For  iwqtrwvemente  in 
extracting  JltUde  from  ettiwe/,  ifegetMbht 
wnd  nUneni  euhetaneee,  mut  in  eofnpreaHng 
the  emne.    Patent  dated  June  29, 1850, 

The  machine  which  forms  the  sutijeet  of 
this  patent  oonsists  of  two  perforated  bori- 
aontal  cylinders,  termed  '*  extraoting  boxes," 
open  at  both  ends,  which  are  placed  one  in 
front  and  the  ether  behind  a  horisontal 
Bteam  cylinder.  The  piston  rod  paeaes 
through  the  piston  and  through  stuffing 
boxes  in  the  firont  and  bade  eovers  of  the 
iteam  cylinder.  Each  end  of  the  pieUm 
rod  is  fitted  with  a  **  ram,"  which  works  to 
and  fro  in  its  respective  extracting  box. 
The  rams  are  made  hollow,  and  with  the 
fore  ends  perforated  to  allow  of  the  paaeage 
of  the  extracted  fluid.  The  outlets  of  the 
**  extracting  boiea"  are  provided  with  per-  *" 
forated  hollow  "  end  plates,*'  whidi  nsay  be 
locked  and  made  to  bear  against  theee  open- 
ings,so  as  to  offer  resistance  to  the  oomprm- 
lion  of  the  substances  while  under  operataen, 
or  may  be  moved  away  from  them  to  allow 
of  the  exit  of  the  compiessed  substanoes. 
The  movement  of  the  end  plates  is  effected 
by  two  systems  of  levers.  The  perforations 
in  the  rams,  end  platee,  and  the  extraetiBg 
boxes  are  covered  with  some  suitable  hhno 
for  the  purpose  of  filtering  the  fluids  that 
are  expressed,  and  whioh  escape  through 
channels  provided  for  that  purpose  into  a 
auiuble  recepUole,  Each  of  the  extracthig 
boxes  is  provided  with  a  hopper,  placed  on 
the  end  near  the  steam  cylinder,  for  feeding 
in  the  substancea  to  be  eompressed. 

Clame.—l,  The  employment  of  the  ex- 
tracting boxes,  nuns,  and  end  plates,  eom- 
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Into  a  MthfaM  for  iilituUag  fl«ids 
ftom  animal,  tegfetable,  a&d  minaiil  lubo 
■taaoet,  an^  for  compreuliig  Uie  tame. 

2.  The  applicataoii  of  iteam  direct  to  the 
eztraistioii  of  flnidi  and  eompreeilon  of  iqIk 


lioiria  CaaAmu  Chaapillon»  Rne  de 
LsxeBBboaif I  Fraaee.  f^r  imprommmi$ 
§m  UeHfir  pwn  tmd  phfl^^  Patent  datad 
0eeember  19, 1849. 


nSCBNT  AlCKRICAN  PATBNTS* 
(8ole«todfrom  th^FrmnkUnJomnHa,) 

Fob  an  Improvbxbnt  ik  Ap^AEAroi 
ton  DianLLiMo  Sba-vatba*  JoAm  Mrieg- 
9m  mtd  ML  B,  Fbrkm. 

Tlia  patanteea  say,— ><'  Our  in? entiim  eoa* 
dita  of  a  boiler,  to  be  worked  at  tery  loir 
preifiire,  with  horizontal  flne-tabei  so  situ- 
ated, relatively  to  the  door  for  inpplying  the 
iiiel  to  the  grata»  that  the  openinf  of  thia 
door  will  ezpoee  the  fine  tnbea  to  view,  and 
admit  of  cleaning  ont  the  soot  that  nnaTOid- 
aUy  eoUeata  in,  and  which  would  otherwiia 
oMatham. 

"  Also,  in  eonneeting  the  steam  chamber 
of  the  said  boiler  with  the  upper  end  of  a 
condenser,  by  a  flexible  pipe  attached  to  a 
bonnet  or  dome,  which  rests  on  and  closes 
a  large  aperture  at  the  top  of  the  boiler,  in 
tha  manner  of  a  safety  yaWe,  that  it  may 
answer  the  manifold  purposes  of  steam  pipe 
connection,  safety  valTe,  steam  dome  or 
diamber,  hand  hole,  for  giving  access  to  the 
fattide  of  the  boiler,  and  for  ascertaining  by 
inspection  the  height  of  water  in  the  boiler. 

"  Also,  in  condensing  the  steam,  by  caus- 
ing it  to  pass  between  two  Tcseels,  the  inner 
one  kept  cool  by  the  flow  of  water  through 
it,  and  the  other  by  the  evaporating  action 
of  the  atmosphere  on  moist  cloth  or  other 
porous  substance  surrounding  it,  that  the 
required  condensation  may  be  effectively 
attained  in  very  warm  climataa* 

"  Also,  in  employing,  in  oombinatlotl  with 
the  boiler  and  the  eoodenser,  a  water  feed 
pipe  having  a  double  connection,  one  with 
be  boiler  and  the  other  with  the  condenser, 
arhereby  the  same  feed  pipe  supplies  the 
boiler  and  condenser* 

"  And  Anally,  in  combining  with  the 
boiler  and  the  feed  pipe  a  feed  cistern  with 
a  cork  or  other  light  float,  which,  when  the 
water  ia  at  the  required  height  in  the  boiler, 
will  be  forced  np  close  to  the  aperture  of  the 
feed  pipe,  and  thus  cut  off  the  supply. 

Ciaim. — **  What  we  claim  as  oar  inven- 
tion  in  the  before  deaoribed  apparatus  for 
the  distillation  or  production  of  freah  water 
on  board  of  ahipi  or  other  teesels,  it  eon* 


neeting  the  alaam  boiler  with  tha  caadenasr 
by  meani  of  a  fleilble  pipe,  subitantiallv  aa 
deaoribed,  in  combination  with  the  talve- 
joint  oonnection  of  the  bonnet  or  ateam 
dome  eoYering  the  hand  hole  in  the  top  of 
the  boiler,  substantially  as  deaoribed,  where- 
by thia  connection  la  rendered  of  manifold 
niesiaa  deaoribed. 

'*  We  also  claim  oondenabg  the  iteam  by 
passing  it  in  a  spaoa  between  two  veasi^, 
the  inner  oie  kept  oool  by  a  aorrant  of 
water,  and  the  external  one  surrounded  by 
woollen  or  other  porous  aubatanca  to  bo 
kept  in  a  moiat  Btata»  to  aoadansa  the  tteam 
by  the  evaporating  elfect  of  the  atmoaphere 
on  the  moiatened  aurfaoa  surrounding  the 
oater  caset  sabstantially  as  deaaribad,  where« 
by  the  apparatus  is  espectallv  adapted  to 
Tsry  low  latitudea,  aa  describedt 

'*  And  Anally,  wa  claim  tha  feed  pipe  for 
supplying  water  to  the  condenser,  and  for 
feeding  the  boiler,  substantially  as  described, 
in  combination  with  the  cistern  that  con- 
ducts the  feed  water  to  the  boiler,  and  pro- 
vided with  a  float  for  regulating  toe  flow  of 
water  from  the  feed  pipe,  substantially  aa 
deacribed,  whereby  the  apparatua  ia  ren- 
darad  aelf-feeding  without  liability  of  da* 
rangement,  aa  deacribed." 

For  an  IifPftoVKn  MtANs  VOb  Work- 
ing Sailb.     Wiiiiam  A.  Rot9. 

The  patentee  SBys,-^'*My  improvement 
In,  or  addition  to,  the  parts  employed  about 
the  foresails  of  sloops  or  schooners,  or  the 
jibs  of  these  or  other  vessels,  or  any  other 
fore-and-aft  sail,  when  the  foot  of  the  sail  is 
stretched  flat  or  alraight  by  a  boom,  consists 
in  the  addition  of  a  rope,  so  fitted  that  it 
prevents  the  sail  from  sticking  or  stretching, 
so  aa  to  tear  at  the  diagonal  line  or  point  of 
shortest  distance  between  the  after  end  of 
the  boom  and  the  bolt  rope  of  the  sail, 
thereby  facilitating  the  furling  or  stowing  of 
the  sail  when  lowered,  and  aiding  in  setting 
the  sail  when  hoisted. 

Claim, — **  I  claim  as  my  invention,  the 
attachment  of  a  rope  to  the  bolt  rope  of  a 
sail,  to  act  as  a  downhaul  in  lowering,  and 
to  sheet  the  salt  home  when  hoisting,  such 
rope  passing  by  sheaves  or  blocks,  or  In  any 
convenient  manner,  from  one  end  of  the 
boom  to  the  other,  so  that  It  operates  to 
release  the  cringle,  and  relieve  the  sail  when 
lowering,  and  replace  the  cringle,  and  sheet 
home  to  the  sail  when  hoisting,  substantially 
ai  deccribed. 
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WilUaro  Lancaster,  of  New  Bond-itreet,  Middle- 
sex, gunmaker,  for  iroprorementi  in  the  menu- 
flMture  of  fire  armi  and  cannon,  and  of  percastion 
tabes.    July  3 1  six  montliB. 

Jolm  Coope  Haddan,  of  Bloomibary-iquare,  in 
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the  eoQiity  of  Mlddteaez,  eiTll  engineer,  for  im- 
provements in  the  conttraetion  of  earrlaget  and  of 
wheels,  and  In  brickwork.    July  Ti ;  six  months. 

Francis  Edward  Colegrave,  of  Brighton,  Esq.,  ihr 
ImproTements  In  the  valves  of  steam  and  other 
engines  in  causing  the  driving  wheels  of  locomotive 
engines  to  bite  the  rails,  and  also  in  supplying 
water  to  steam  boilers.    July  8 ;  six  months. 

Cliarles  Phillips,  of  the  city  of  Bristol,  engineer, 
tot  Improvements  in  apparatus  or  machinery  for 
entting  turnips  and  other  similar  substances  as 
food  for  cattle.    July  8;  six  months. 

Richard  Homsby,  of  Splttlegate  Grantham,  in 
the  county  of  Lncoln,  agricultural  implement  ma- 
nufhcturer,  for  improvements  in  machinery  for 
sowing  com  and  seeds,  and  in  depositing  manure 
In  thrashing  machines,  in  machines  for  depositing 
or  winnowing  com,  and  in  steam  engines  and 
boQers  for  agricultural  purposes.  July  3;  six 
months. 

James  Thomson,  of  Glasgow,  civil  engineer,  for 
improvements  in  hydraulic  machinery,  and  in 
iteam  engines.    July  3;  six  months. 

Richard  Winter,  of  New  Cross,  in  the  county  of 
Kent,  gentleman,  for  improvements  in  metallic 
vessels  for  measuring  and  holding  liquids.  July 
S;  sixmontliB. 


James  Ward  Hoby,  of  Blaekheath,  engineer,  for 
certain  improvements  in  the  construction  of  parts 
of  the  permanent  ways  of  railways  and  in  shaping 
iron.    July  3 ;  six  months. 

Paul  Rapsey  Hodge,  civil  and  mechanical  engi- 
neer, of  Adam-street,  Adelphi,  for  improvements 
in  certain  descriptions  of  steam  engines,  and  in  the 
apparatus  and  management  for  cultivating  and 
manuring  the  soil,  and  In  treating  the  produce 
thereof.  July  8;  six  months.  (Partly  a  commu- 
nication.) 

Wakefield  Pim,  of  the  town  or  borough  of  Kings- 
ton-upon  >  Hull,  engine^  and  boiler  maker,  for 
certain  improvements  In  the  construction  of  the 
boilers  and  funnels  of  steam  engines.  July  8 ;  six 
months. 

Charles  Starr,  of  New  York,  in  the  United  States 
of  America,  for  improvements  in  bookbinding. 
July  8. 

James  Kingsford,  of  Essex-street,  Strand,  Esq., 
for  improvements  in  reMgerating  and  freezing. 
July  3 ;  six  months. 

Weston  Tuxford,  of  Boston,  in  the  county  of 
Lincoln,  for  improvements  in  machinery  for  crush- 
ing or  pressing  land,  and  for  shaking  straw ;  also 
improvements  in  applying  steam  power  to  agri- 
cultural machinery.    July  4;  six  months. 
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2858      Stephen  Sharp Stamford  - Lump^ugar  cutting  machine. 

Webb  and  Green  way ...  Birmingham    Cupboard  fastener. 

James  6c  George  John- 
ston.  .......M....  Paisley  ^ Cutting  apparatus  for  bonnet 

tops. 
Hopwood    and    Arm- 
strong  M St.   George -street,   Wellclose- 

square   ...••« m«.«.m ..m* •#••••  A  door    and  apparatus    for 

closing  the  opening  of  ships* 
scuttles. 
Anthony  Ettrick Highbame,  Sunderland    Travelling  bag  or  portman- 
teau. 
Charles  Cowper  .........  Southampton -buildings,  Chan- 
cery-lane  An  addition   to    a   braiding 

machine. 

Henry  Alfred  Jowett ...  Sawley,  Derby m.m Parts  of  a  signal  lamp. 

James  Woods  Stow  Market,  Suffolk    ....^.m...  Bruising  and  grinding  mfll. 

George  Simpson  m.....^  Spurrier -gate,  York  .mm «...  The  York  coat  or  paletot. 

Ma    ■  " 
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2359 
2360 
2861 
2362 

William  Walker  .........  Manchester 


Ventilating  chimney  tube. 


CONTENTS  OF  THIS  NUMBER. 


Description  of  Grimsley's  Patent  Improve- 
ments in  the  Manufocture  of  Bricks  and 
Tiles— (viM  gngravingt) »      1 

Insubmergible  Boats.— Water-tight  Compart- 
ments  M ••...       5 

Effects  of  Shot  on  Iron  Ships^. .« 6 

Philosophy  of  Fire  Extinction.— Theory  and 
Practice.    By  Mr.  W.  Baddeley 7 

Description  of  Messrs.  Bilby  and  Co.'s  Cap- 
stan .M 9 

Description  of  Pope's  Stop  Valve— (wiM  en- 
ffruvingt) ...  .mm.  ••«.«•  ••*••• •.•.•....•.••.••«..•    10 

Westminster  Bridge. — Metropolitan  Bridges, 
and  Westminster  Improvements.  By  Sir 
Howard  Douglas,  Bart ,  H.T,— {review)^.,.,    10 

Effects  of  Atmospheric  Electricity  upon  the 
Wires  of  the  Magnetic  Telegr^ih 15 


Specifications   of  English   Patents   Enrolled 
during  the  Week : — 
Palmer  .............^....Candles,  Lamps,  and 

Barlow  and  Barlow...Railways 1 6 

Sidebottom Steam  Engines 17 

Lightfoot Printing  and  Dyeing  17 

Cochrane  and  8Iate...Iron  Tubes  17 

Waterlow Copying  Presses 18 

Doming Bncks  and  Tiles... ...  18 

Read  Extracting  Fluids.^  18 

Specifications  Due,  but  not  Enrolled  :— 

Charplllon Gun-locks  m.  19 

Recent  American  Patents  :— 

Ericsson  and  Forbes..  Distilling  Sea- Water  1 9 

Ross  Working  Sails 19 

Weekly  List  of  New  English  Patents 19 

Weekly  List  of  Designs  for  Articles  of  Utility 

Restored 20 


LONDON:  Edited,  Printed,  and  Published  by  Joseph  Clinton  Robertson,  of  No.  166,  Fleet- street, 
in  the  Ci^  of  London.— Sold  by  A',  and  W.  Oalignani,  Rue  Vivtenne,  Paris;  Machln  and  Co., 
I>«bUn  ;  W.  €.  CampbsU  and  Co.,  Hamburgh. 


r 


MUSEUM,   REGISTER,    JOURNAL,    AND    GAZETTE. 


No.  1405.] 


SATURDAY,  JULY  13,  1850.      [Price  Zd,,  Stamped,  4d. 
Edited  by  J.  C.  Robertson,  166,  Fleet-street. 

FERGUSON'S  IMPROVED  GUN-CARRIAGE. 

V%.  1. 


F!g.  3. 


Fig.  4. 
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Fig.  5. 


Fig.  6. 
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(Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    MeMn.  C.  A.  and  T.  Ferguson, 

Mast-house,  ttlll-lHll1|  Pro]lfielon.) 

Sir, — Great  would  have  been  the  gratification  of  the  late  Brigadier- General  Sir 
Samuel  Bentham,  could  he  but  have  wUnetaed  the  almost  daily  realJEation  that 
takes  place  of  many  of  the  inffenious  plans  whiah  he  propounded,  or  the  require- 
ments which  he  called  for,  bow  in  civil  and  military  engineering*  The  Mechamct' 
Magazine  iot  June  15  (vol.  Hi.,  page  468) |  contains  the  general's  statement  of  the 
properties  that  should  characterize  a  goda  gun  carriage :  viz.,  that  when  it  is  re- 
quired to  train  the  gun  forward  "  the  Welgllt  of  the  gun  and  carriage  shall  be 
transferred  instantaneously  from  the  broad  bearing  on  which  it  rests,  on  to  rollers, 
so  placed  as  that  it  shall  l)e  easily  trained  fbrward  or  aft,  and  that,  on  letting  go  the 
handspike,  the  effect  of  the  rollers  shall  instantly  cease,  and  the  gun  remain 
steadily  fixed  by  its  own  weight  in  the  position  to  which  it  has  been  brought." 
By  a  somewhat  remarkable  coincidence,  the  very  same  number  of  your  Magazine^ 
announces  the  regietration  by  Messrs.  C.  A.  and  F.  Ferguson,  of  ail  improved 

fun-carriage  possessing  ail  the  advantages  contemplated  by  Sir  Samuel  Bentham. 
ince  the  time  at  which  he  penned  his  varied  ''notes,'*  the  general  atld  extensive 
employment  of  heavy  guns  on  slide  carriages  has  convinced  most  oersona  conversant 
with  the  practice  of  naval  gunnery,  of  the  serious  deficiencies  of  tne  system  hitherto 
in  use,  and  the  urgent  necessity  for  some  practical  improvement  td  facilitate  the 
working  of  these  tremendous  pieces  of  ordnance  with  greater  ease  and  aaf^ty.  The 
improved  gun-carriage  of  Messrs.  Ferguson  seems  to  supply  every  deficiency — to 
meet  every  possible  requirement. 

Fig.  1  is  a  side  elevation,  and  fig.  2  a  rear-end  view  of  a  68-pounder  gun,  10  feet 
long  and  weighing  95  cwt,  mounted  upon  Messrs.  Ferguson's  improved  carriage ; 
fig.  3  shows  the  lifting  apparatus  detached,  and  fig.  4,  an  end  view  of  the  same ; 
^g,  5  is  a  front,  and  fig.  6  an  edge  view  of  their  improf  ed  compressor.  A  is  a  strong 
shaft  or  spindle  passing  through  kneed  gudgeons  C,  attached  to  the  lower  edges  of 
the  brackets  ana  the  after  edge  of  the  rear-block,  uniting  them  strongly  together. 
BB  are  links  affixed  to  the  shaft  A,  and  having  between  them  rollers  £.  At  the 
outer  ends  of  the  shaft  A  are  levers  D,  furtiished  with  ring  links  F,  to  receive  the 
hooks  of  the  gun-tackles.  In  figs.  1  and  2,  the  gun-carriage  is  shown  ss  resting 
upon  the  slide ;  but  on  attaching  the  gun -tackles  to  the  links  F,  atid  drawing  the 
levers  D  forward  (into  the  position  shown  bv  figs.  3  and  4),  the  rear  end  of  the 
carriage  and  both  friction  blocks  are  lifted  off  the  slide  and  the  carriage  supported 
upon  the  four  rollers,  fore  and  aft ;  on  continuing  to  pull  the  gun-tacldes,  tne  guQ 
is  trained  forward  with  great  facility.  The  shaft  A  working  in  the  gudgeons  C,  as 
a  fulcrum,  forms  simultaneously  a  leverage  and  propelling  action,  so  direct,  that 
in  working  the  heaviest  guns  it  is  all  that  could  be  desired.  Both  rollers  being 
affixed  to  the  shaft  A,  and  working  together,  ensures  simultaneous  action,  and  main- 
tains a  true  bearing  on  the  slide  which  adds  greatly  to  its  stability, ->a  most  im- 
portant point,  especially  in  a  sea  way.  At  the  same  time  it  provides  an  effectual 
remedy  for  any  irregularity  of  the  men  when  *' rousing  out"  the  gun,  and  also 
provides  against  the  contingency  of  accidents  to  the  tackles,  as  should  one  be  injured 
or  shot  away,  the  working  of  the  gun  will  not  be  much  impeded,  until  stich  time  as 
it  can  be  replaced.  The  comprcssers  G  (shown  detached  in  figs.  5  and  6)  are  a  vast 
improvement  over  those  hitnerto  employed ;  they  are  made  with  the  iron  placed 
edgewise,  and  are  therefore  stronger  with  less  weight  of  metal  than  those  in  com- 
mon use ;  being  more  economical  in  manufacture,  and  greatly  superior  In  use. 
Having  no  ribs  or  other  projections,  Messrs.  Ferguson's  compressors  do  not  interfere 
with  the  working  of  the  gun-tackles  which  pass  them  freely  ;  their  use  also,  permits 
some  three  or  four  inches  to  be  saved  in  the  length  of  the  rear  blocks  of  the  gun- 
carriage.  These  improvements  of  Messrs.  Ferguson's,  are  generally  considered  the 
most  important  that  nave  been  made  in  this  department,  since  the  first  introduction 
of  slide  gun-carriages,  and  will  no  doubt  come  rapidly  into  use  in  this  highly  im- 
portant branch  of  marine  artillery.    I  remain,  Sir,  yours  respectfully, 

William  Baddblbt. 

29,  Alftred  Btreet,  Islington,  Jane  25, 1830. 
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The  ssme  Teasels  having  at  some 
times  been  considered  the  best  sailing 
▼eisels  in  the  Navy,  at  other  times  the 
worst,  Sir  Samuel  Bentham  took  some 
pains  to  ascertain  how  such  a  difference 
m  the  estimation  of  their  properties  had 
arisen,  and  foutid  that  it  was  most  fre- 
quentlj  consequent  on  their  more  or 
less  immersion  in  the  water.  At  the 
present  day,  too,  it  often  happens  that 
the  sailtnff  qualities  of  a  ship  are  at  one 
time  highly  vaunted,  at  another  as  much 
disparaged.  Sir  Samuel  thought  that 
examples  taken  from  former  ships  were, 
on  account  of  the  absence  of  preference 
or  prejudice  in  regard  to  them,  the  most 
useful ;  the  following  abstracts  from  in- 
formation he  collected  may,  therefore, 
without  reference  to  vessels  of  the  pre- 
sent day,  show  how  greatly  the  sailing 
of  a  ship  depends  on  the  degree  of  her 
immersion. 

The  London,  in  the  last  century, 
sailed  so  well  on  the  Amerieati  station, 
that  it  was  universally  thought  no  90- 
gud  ship  should  thereafter  be  built  that 
was  tiot  like  the  London ;  accordingly  the 
Prmee,  the  Impregnable,  atid  the  Wind- 
sor CagtU  were  built  from  her  draught. 
This  very  London  was  paid  off  in  1794, 
as  the  worst  Mailing  ship  in  the  fleet.  At 
the  time  iheLondan  sailed  so  well,  she  was 
light;  when  so  miserably  ill,  very  deep. 

The  Prince  and  the  impregnable  al- 
ways sailed  ill  $  they  were  always  deep. 

The  Tritanph  and  the  Valiant  were 
built  from  the  draught  of  the  French 
Lwincible,  The  Valiant,  at  first  going 
to  sea,  sailed  rather  in  a  superior  style — 
the  Triumph  sailed  very  ill — the  cry 
was  that  she  differed  from  the  Valiant, 
and  that  was  the  cause  of  her  bad  sail- 
ing ;  **  she  had  been  measured  and  found 
to  oe  no  less  than  three  Inches  broader 
than  the  Valiant,  and  that  great  differ- 
ence accounted  for  the  I  ad  sailing  of  the 
Triumph,*'  But  the  Triumph,  after- 
wards on  the  American  station,  sailed 
better  than  every  other  ship,  and  the 
Valiant,  in  1790,  was  one  of  the  worst 
sailing  ships  in  Lord  Howe's  fleet.  The 
Triumph  when  she  sailed  ill  was  deep, 
when  she  sailed  so  well  was  light.  The 
Valiant  when  she  sailed  ill  was  deep. 

The  Canada  sailed  so  well  that  the 
Mtnestic,  Captain,  and  Orion  were 
built  from  her  draught*  Ingoing  down 
Channel,  on  her  vray  to  the  nest  Indies » 


the  Orion,  with  a  fresh  easterly  wind, 
went  only  8  knots :  she  had  at  feast  six 
times  as  much  sail  set  as  some  of  the 
other  74-gun  ships,  yet  she  with  diffi- 
culty kept  way  with  them ;  hef  ports 
were  then  4  feet  10  inches  out  of  water. 
At  Barbadoes,  as  much  ballast  and  other 
weight  was  taken  out  of  her  as  amounted 
to  120  tons ;  and  on  the  passage  home 
her  casks  were  not  filled  with  salt  water, 
so  that  when  she  arrived  in  England  her 
ports  Were  6  feet  4  inches  out  or  water,  at 
which  time,  with  studding  sails  set,  she 
went  13  knots.  Her  difference  in  rate  of 
sailing,  with  equal  strength  of  wind  and 
equal  quantity  of  sail,  but  more  or  less 
immersed,  was 

8  knots  deep,  her  ports  being  only 
4  feet  10  inches  out  of  water. 

13  knots  light,  her  ports  being  6  feet 
4  inches  out  of  water. 

The  second  time  the  Orion  went  to 
the  West  Indies,  her  ports  were  5  feet 
2  inches  out  of  water ;  she  went  into  the 
Chesapeak  to  complete  her  water ,-  the 
pilot  that  carried  tier  in  said  his  boat 
would  certainly  beat  the  ship— (the  Vir- 
ginia pilot  boats  were  noted  for  sailing 
well)  —  particularly  as  it  was  smooth 
water  and  the  wind  a- beam.  The  boat 
was  then  going  7  or  8  knots ;  the  ship 
10  knots,  though  she  was  towing  all  her 
boats,  and  on  that  account  her  main-sail 
was  not  set. — The  pilot  was  amazed ;  but 
was  told  that  on  going  out  again  his 
boat  would  '^beat  the  ship.  Accordingly, 
in  going  out,  the  same  boat  passed  the 
ship — the  pilot  was  still  more  amazed, 
for  his  boat  was  in  the  same  state 
as  before,  and  he  could  see  no  aher- 
ation  in  the  ship ;  but  the  ship  in  going 
in  was  light,  when  coming  out  7  inches 
deeper  in  the  water. 

The  same  ship,  the  Orion,  when  in 
Lord  Howe's  fleet,  in  1790,  was  one  of 
the  worst  sailing  vessels,  and  not  wea- 
therly;  she  was  then  deep.  In  Lord 
Hood's  fleet,  in  1792,  she  was  looked  at 
with  astonishment ;  she  beat  everything, 
brigs,  cutters,  frigates,  ships  of  the  line, 
in  a  most  wonderful  degree ;  she  was 
then  light. 

The  Canada  when  she  sailed  so  well 
a<  to  have  been  a  model  ship  was  light ; 
she  was  deep  when,  in  company  with  the 
Alexander,  that  ship  was  taken,  and  the 
Canada  was  in  danger  of  being  so  also, 
when  the  captain  was  advised  to  lighten 
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her ;  he  did  so,  and  the  effect  was  imme- 
diate— she  sailed  faster,  and  so  escaped. 

One  of  the  ships  above  mentioned, 
the  Prince,  having  alwavs  been  deep, 
and  having  always  sailed  ill,  instead  of 
trying  the  effect  of  lightening  her,  was 
made  the  subject  of  a  very  costly  experi- 
ment,  that  of  cutting  her  across  in  mid- 
sh]pS|  and  lengthening  her  17  feet,  the 
addition  being  between  her  two  hdves. 
It  was  difficult  to  conceive  what  the 
object  of  this  experiment  was,  since  there 
were  other  90-gun  ships  in  the  service 
of  the  same  proportion  of  length  to 
breadth  that  was  given  to  the  Prince 
when  lengthened,  nor  was  any  reason 
for  the  alteration  stated  in  any  official 
document,  other  than  that  she  was  a  bad 
sailor;  but  whatever  might  have  been 
the  point  to  be  ascertained  by  her  elon- 
gation, it  would  have  been  essential  that 
the  ship  in  other  respects  should  have 
been  in  the  same  state  as  before  the 
lengthening  her;  on  the  contrary,  at 
the  same  time  that  this  alteration  was 
made,  a  considerable  addition  was  siven 
to  the  breadth  of  her  rudder,  and  uso  to 
the  depth  of  her  false  keel.  After  she 
went  to  sea  again,  the  officer,  who  had 
to  report  on  her  qualities,  expressed  his 
uncertainty  as  to  which  of  the  alterations 
her  improvement  was  to  be  attributed  to, 
but  spoke  of  it  as  having  arisen  princi- 
pally from  her  beins  now  less  immersed 
in  the  water  than  she  had  been  before 
the  alteration. 

Sir  Samuel  brought  officially  to  the 
notice  of  the  Admiralty  the  uselessness 
of  that  experiment,  seeing  that  it  was 
not  confined  to  one  particular  object. — 
The  same  disregard  to  confining  experi- 
ments to  a  single  object  still  remains—* 
still  nullifies  almost  all  that  relate  to  the 
qualities  of  navigable  vessels.  It  is  true 
that  when  the  rate  of  a  Government 
steamer  has  to  be  ascertained,  she  is 
often  tried  with  her  full  lading  on  board, 
or  with  other  equivalent  weights ;  but  the 
simple  experiment  of  trying  the  differ- 
ent rates  of  progress  of  Uie  same  vessel, 
when  immersed  to  different  depths 
seems  as  yet  to  have  been  altogether 
neglected.  The  most  advantageous  depth 
of  a  vessel  for  locomotion  is,  how^ever, 
of  great  importance  for  private  traders 
as  well  as  for  vessels  of  war,  since  on 
that  circumstance  materially  depends 
the  proprietv  of  giving  requisite  bulk  to 
a  Tesset  by  her  depth,  or  oy  her  length. 

M.S.B. 


THOUOBTS  ON  ICATTBR,— BBIMO  THB  8UB- 
8TANCB  OF  A.  LBOTURB  DBLIVB&EO  TO 
THB  DUNSTBB  MUTUAL  IMPBOYBMBMT 
80C1BTY.      BT  MB.  W.  8TM0NS. 

Almost  every  person  understands  what 
is  meant  by  the  word  **  Matter,"  and  yet 
it  seems  impossible  to  give  a  satisfactory 
definition  of  the  term ;  and  the  study  of 
the  nature  and  oonstitution  of  matter  is 
a  subject  in  which  the  ablest  philoso- 
phers lose  their  depth.  Although  it  Is 
so  palpable  to  the  senses  of  the  most 
Ignorant,  yet  the  studious  and  learned 
are  soon  lost  in  metaphysical  uncertain- 
ties, and  can  only  mdulge  in  shrewd 
fuesses,  or  are  constrained  to  say — "  We 
0  not  know,**  in  answer  to  many  ques- 
tions connected  with  matter. 

Matter  has  been  defined  as  "  every- 
thing we  see,''  as  "  that  which  occupies 
space  and  resists  force,"  and  again,  as 
"  that  which  is  the  object  of  our  senses." 
I  have  searched  for  a  more  satisfactory 
definition  of  the  term,  but  I  have  not 
been  able  to  find  one :  perhaps  as  flood 
a  one  as  either  of  the  ai>ove  would  be — 
"Everything." 

Matter  makes  itself  known  to  ns  by 
the  following  properties :  — ^«/tffmb», 
Figure,  Lnpenetr ability,  DivisihUiiy, 
Inertia,  and  Attraction,  These  are 
called  essential  properties,  as  belonging 
to  all  kinds  of  matter  at  aU  times. 

Extension  may  be  otherwise  ex- 
pressed— as  size,  bulk,  magnitude  ;  and 
It  means  the  quality  of  occupying  a  cer- 
tain portion  of  space.  Figure  is  syno- 
nymous with  form,  shape,  &c.,  and 
decides  the  amount  of  extension.  It  Is 
well  for  us  to  endeavour  to  conceive  of 
these  two  qualities  abstracted  from  and 
independent  of  the  matter  with  which 
we  generally  find  them  associated,  and 
it  is  in  this  manner  they  belong  to  geo- 
metrical figures. 

Impenetrability,  or  »olidity,  means 
that  no  two  portions  of  matter  can  ooeapj 
the  same  space  at  the  same  time.  Al- 
though this  has  always  been  called  an 
essential  property,  and  perhaps  cannot 
be  denied  witti  regard  to  matter  in  bulk, 
it  has  been  questioned  whether  it  be  a 
property  of  me  ultimate  atoms,  as  we 
shall  see  more  fully  soon.  This  quality 
must  not  be  confounded  with  hardness. 
The  air  is  as  impenetrable  and  as  solid 
as  that  wall,  altnough  I  can  posh  my 
hand  readily  through  the  air,  and  cannot 
make  the  least  impression  with  it  on  the 
wall ;  the  reason  of  this  is,  the  particles 
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of  the  air  moTe  readily  out  of  the  way, 
while  the  particles  of  which  the  wall  is 
eomposed  are  kept  together  by  the  pro- 
perty of  hardness,  which  may  be  defined 
to  he  the  power  that  keeps  the  particles  of 
eertain  bodies  from  being  readily  and 
easily  removed  or  separated  into  parts. 
I  need  not  refer  to  some  apparent  con- 
tradietions  of  this  property,  sach  as 
driving  nails  into  timber,  &c.,  as  the 
reason  of  such  instances  of  penetration 
must  be  evident  to  every  observant  mind, 
as  arising  from  the  removal  of  certain 
particles  to  make  room  for  others ;  but 
I  am  inclined  to  believe  that  the  reason^ 
ings  of  a  living  philosopher  have  thrown 
doubts  on  such  an  explanation  being 
receivable  in  all  instances. 

The  next  property  is  divisihihtu;  that 
is,  the  capability  of  being  divided.  Ex- 
perience proves  that  matter  possesses 
this  property  to  an  inconceivable  extent. 
I  would  not  say  to  an  infinite  degree, 
for  this  is  improbable,  if  not  impossible ; 
for  no  number,  however  great,  of  infi- 
nitely small  atoms,  could  occupy  a  sen- 
sible portion  of  space.  There  is  a  vast 
difierence  between  inconceivably  and 
infinitely  small.  There  are  many  fami- 
liar and  interesting  illustrations  of  this 
quality,  such  as  the  thickness  of  the 
water  composing  a  soap  bubble,  which 
has  been  stated  not  to  exceed  the  two 
million  five  hundred  thousandth  of  an 
inch— a  fraction  easier  expressed  than 
conceived.  (Two  million  five  hundred 
thousand  inches  would  be  nearly  forty 
miles.)  You  can  dissolve  sulphate  of 
baryta  in  a  million  times  its  weight  of 
water,  and  can  then  perceptibly  detect 
its  presence  by  chemical  means  in  the 
smallest  drop  of  the  water.  Other  in- 
stances may  be  referred  to,  but  these  are 
deemed  sufficient ;  but  it  is  a  quality  that 
I  wish  to  impress  on  your  minds,  as  we 
shall  have  to  refer  to  it  again. 

Inertia  literally  means  inaetimiy ;  it 
signifies  the  tendency  of  matter  to  con- 
tinue either  in  a  state  of  motion  or  of 
rest ;  it  renders  fly-wheels  of  service  in 
machinery,  makes  cannon- balb  so  de- 
structive, enables  little  boys  to  slide  on 
the  ice,  and  is  the  cause  of  the  dreadful 
railway  accidents  we  sometimes  read  of. 
It  has  been  suggested  by  Grove,  that 
inertia  is  a  conseaoence  or  the  attraction 
of  gravitation,  wnich  is  another  general 
inroperty  of  matter,  and  was  the  great 
disoovery  of  the  illustrious  Newton — on 
whleh  discovery  hinges  the  whole  science 


of  astronomy ;  it  means  the  mutual  at- 
traction which  all  masses  of  matter,  how- 
ever large  or  small,  have  for  each  other. 
It  is  the  cause  of  the  weight  of  bodies, 
which  is  the  amount  of  attraction  Uiat 
every  material  object  has  to  the  centre 
of  the  earth. 

The  other  kinds  of  attraction  are — 
cohetianf  which  is  the  power  that  holds 
particles  together  so  as  to  form  massses, 
a  power  which  varies  considerably  in  dif- 
ferent kinds  and  conditions  of  matter,  and, 
as  before  stated,  is  the  cause  of  hardness, 
tenacity,  &c. :  chemical  atlraciion,  or 
affinity,  which  is  the  attraction  of  dissi- 
milar portions  of  matter,  and  may  be 
illustrated  by  a  glass  of  soda-water,  the 
eflierveseence  of  which  is  caused  by  the 
attraction  or  affinity  being  greater  be- 
tween tartaric  acid  and  soda  than  between 
carbonic  acid  and  soda.  Attraction,  in 
some  one  or  other  of  its  shapes,  is  the 
cause  of  all  the  ever- changing  but  per- 
petual phenomena  of  the  material  world. 

Thus  I  have,  in  an  imperfect  manner, 
referred  to  the  general  properties  of 
matter ;  and  it  is  only  as  a  repository  of 
these  properties  or  qualities  that  we  know 
of  its  existence.  At  the  commencement 
I  stated  that  matter  may  be  described  as 
**  everything ; "  but  there  are  some  per- 
sons who  assert  that  everything  is  no- 
thing, and  it  seems  difficult  to  prove  the 
contrary.  Some  of  the  ancients  consi- 
dered matter  as  eternal ;  but  they  had 
not  tlie  light  of  Divine  revelation.  We 
may  imitate  that  sublime  passage  in 
Genesis,  where  light  is  brought  before 
us  for  the  first  time,  and  describe  the 
creation  of  matter  in  the  same  concise 
terms — "  God  said  let  there  be  matter, 
and  matter  was ;  **  it  sprang  into  exist- 
ence out  of  nothing,  at  the  Almighty 
word ;  and  what  is  it  but  the  embodi- 
ment of  the  Divine  thought  P  It  owes 
its  character  for  stability  to  the  omnipo- 
tence and  constancy  of  its  Creator ;  and 
when  he  originated  the  material  universe, 
he  gave  to  each  minute  particle  its  dis- 
tinctive and  individual,  as  well  as  its 
universal  and  general  properties ;  these 
it  has  kept  entire  and  unchanged  through 
all  its  numberless  vicissitudes. 

It  would  be  impossible  to  bring  before 
you  Bishop  Berkeley's  theory  in  a  man- 
ner to  make  it  plain ;  it  requires  to  be 
read  and  re-read,  and  thought  about  and 
read  again,  to  get  a  glimpse  of  his  mean- 
ing: and  I  think  I  am  warranted  in 
saying,  it  would  be  a  task  worthy  of  the 
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deepest  thinker  and  greatest  student  in 
existence,  to  explain  it  in  a  popular  lee- 
turei  so  as  to  be  understood  by  persons 
who  have  not  made  it  the  object  of  pre- 
vious study.  His  theory  is  founded  on 
the  assertioni  that  we  have  no  proof  of 
the  existence  of  matter  but  in  our  own 
perceptions ;  his  own  words  are — *'  All 
the  choir  of  heaven  and  furniture  of  the 
earth  have  not  any  subsistence  without  a 
mind ;  their  being  is  to  be  perceived  or 
known ;  oonsequeatly,  so  long  as  they 
are  not  actuallv  perceived  by  me,  or  do 
not  exist  in  the  mind  of  any  created 
spirit,  they  must  either  have  no  existence 
at  all,  or  else  subsist  in  the  mind  of  some 
eternal  spirit.**  A  writer  on  Berkeley 
says — '*You  admit  that  your  existence 
and  your  power  of  perceiving,  as  well 
as  the  perceptions  by  which  the  second 
makes  you  know  the  first,  are  ultimately 
to  be  traced  to  the  will  of  the  Creator. 
You  cannot  figure  to  yourself  the  uni- 
form nature  of  the  perceptions  which 
you  receive  as  coming  directly  from  the 
Creator,  but  you  suppose  a  power  of 
imparting  them  to  be  made  inherent  in 
a  certain  substratum  which  you  call 
matter.  But  if  you  admit  that  it  is  in 
the  power  of  the  Creator  to  furnish  you 
directl  V  with  those  ideas  of  space,  figure, 
&c.,  which  to  you  constitute  the  material 
world,  without  any  intervention  of  which 
you  can  form  a  positive  conception,  how 
do  you  know  that  he  has  not  done  so  f 
The  answer  must  be,  that  there  is  no 
such  knowledges  and  this  is  the  point 
on  which  Berkeley  has  never  been,  and, 
it  is  not  too  bold  an  assertion  to  say, 
never  can  be  refuted.**  In  another  place 
it  is  said — *'  The  system  of  Berkeley  is 
briefly  this :  matter  does  not  exist  inde- 
pendently of  our  sensations,  but  concep- 
tions of  a  material  world  are  produced 
by  the  operation  of  the  Deity  upon  our 
understanding,  and  the  material  world 
exists  only  in  the  Divine  intellect,  who 
awakens  in  us  certain  sensuous  concep- 
tions in  a  definite  order,  which  order  is 
what  we  call  the  course  of  nature/' 

Dr.  Johnson  said  he  refuted  Berkeley 
by  stamping  his  foot ;  but  he  only  de- 
monstrated that  he  had  not  compre- 
hended Berkeley's  meaning ;  for  stamp- 
ing one's  foot  only  illnstrates  the  solidity 
of  matter,  which  is  one  of  its  properties, 
or  one  of  our  modes  of  perception. 

The  general  potion  of  the  ultimate 
atopis  q(  matter  appears  to  be  that  of 
inconceivably  small  particles  with  a  cle« 


fined  and  permanent  shape,  and  perhaps 
most  persons  have  the  idea  that  these 
atoms  are  round;  others  suppose  that 
various  kinds  of  matter  have  different 
shapes;  thus,  one  may  be  triangular, 
another  square,  and  a  third  round.  It  is 
a  necessary  consequence  of  this  theory 
to  suppose  that  generally,  if  not  always, 
these  atoms  do  not  touch  each  other,  but 
have  intervening  spaces  between  them, 
otherwise  cold,  or  pressure  would  not 
cause  matter  to  contract,  nor  heat,  on 
the  removal  of  pressure,  cause  it  to  ex- 
pand, which  experience  proves  is  the 
case.  In  the  liquid  form  these  atoms 
are  free  to  move  about  each  other,  and 
in  gases  and  vapours  they  must  be  at  a 
considerably  greater  distance  from  each 
other,  and  yet  there  must  be  a  mutual 
dependence  and  relation;  but,  if  this 
theory  be  correct,  the  greater  part  of 
every  gas  consists  of  space.  In  the 
state  of  gas,  oxygen  occupies  about  2,000 
times  more  space  than  it  does  in  a  state 
of  solid  comoination.  I  would  remind 
you  that  the  particles  we  are  now  talking 
of  must  be  inconceivably  minute ;  pro- 
bably so  small  that,  could  we  imagine  the 
smallest  animalculie  possessing  sufficient 
intelligence  to  construct  a  microscope 
adapted  to  their  tiny  organs,  it  is  pro- 
bable they  would  not  then  attain  the 
sight  of  an  atom  of  matter. 

Faraday  has  attacked  this  doctrine, 
and  he  defines  matter  as  *'  Consisting  of 
centres  of  forces  surrounded  with  atmo- 
spheres of  power  I  or  having  powers 
attached  in  and  around  them.**  It 
perhaps  requires  some  power  of  abstrac- 
tion to  be  able  to  form  a  just  conception 
of  this  definition.  I  wiu  endeavour  to 
give  an  outline  of  his  argument ;  but  to 
understand  this,  it  is  necessary  to  kaaw 
something  of  electrical  conduction.  Moat 
persons  know  that,  in  relation  to  electri- 
city, substances  are  divided  into  conduc- 
tors and  non-conductors ;  the  first,  as  U&e 
name  implies,  conducdng  electricity,  or 
allowing  it  to  pass  readily  throoffh  them, 
while  non*  conductors  considerably  retard, 
and  some  of  them  nearly  stop  its  pat- 
sage. 

In  the  former  view  of  matter,  we  have 
seen  it  described  as  consisting  of  partis 
des  with  spaces  between  them ;  imagine 
a  vessel  filled  with  shot,  but  each  shot 
pot  touching  its  neighbours,  and  water 
poured  between  the  shot;  the  shot  would 
then  represent  the  atoms,  and  the  water 
the  space.    In  representing  a  gas,  say 
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ozjcen,  in  this  wav,  if  we  ropppse  the 
•hot  to  be  the  25th  of  an  inch,  each 
little  sphere  would  be  noarly  7  feet  from 
the  next.  Certainly  it  is  difficult  to  con- 
cetve  of  one  of  the  most  useful,  active, 
and  positive  elements  in  nature,  being 
eomppsed  of  so  great  a  proportion  of 
nothing,  and  I  do  not  know  how  other- 
wise to  express  it  according  to  this 
theory;  unless  we  consider  heat  to  l^e 
matter,  steam  must  also  be  described  as  a 
little  water  and  a  great  deal  of  nothing* 
and  the  steam  engine  would  owe  its 
gigantic  strength  to  the  wonderful  power 
of  this  nonentity.  If  space  is  the  only 
continuous  part  of  oxygen,  which  is  a 
non-conductor,  the  natural  conclusion  is 
that  space  itself  is  a  non-conductor. 

The  following  is  an  extract  from 
Faraday :  "If  the  view  of  the  constitu- 
tion of  matter  referred  to^  be  assumed  to 
be  correct,  and  I  may  be  allowed  to 
speak  of  the  particles  of  matter,  and  of 
tne  space  between  them,  as  two  different 
things,  then  space  must  be  taken  as  the 
only  continuous  part  Space  will  per- 
meate all  masses  of  matter  in  every 
direction,  isolating  each  atom  from  its 
neighbour.  Then  take  the  case  of  a 
piece  of  shellac,  a  non-conductor,  and 
It  would  appear  at  once  from  such  a 
view  of  its  atomic  constitution  that 
space  is  an  insulator ;  for  if  it  were  a 
conductor,  the  shellac  could  not  insulate 
whatever  might  be  the  relation  as  to  con- 
ducting power  of  its  material  atoms. 
Next  take  the  case  of  a  metal  constituted 
according  to  the  atomic  theoryi  in  the 
same  manner.  The  metal  is  a  conductor, 
but  how  can  this  be  except  space  be  a 
conductor  f  for  it  ia  the  only  continuous 
part  of  the  metal,  and  the  atoms  not 
only  do  not  touch  (by  the  theory)  but  as 
we  shall  see  presently,  must  be  assumed 
to  be  a  considerable  way  apart.  Space, 
therefore,  must  be  a  conductor,  or  else 
the  metals  could  not  conduct.  It  would 
seem*  therefore,  that  in  accepting  the 
ordinary  atomic  theory,  space  may  be 
proved  to  be  a  non-conductor  in  non- 
conducting bodies,  and  a  conductor  in 
conducting  bodies;  but  the  reasoning 
ends  in  this,  a  subversion  of  that  theory 
altogether ;  for  if  space  be  an  insulator 
it  cannot  exi&t  in  conducting  bodies,  and 
if  it  be  a  conductor  it  cannot  exist  in 
inaul^tipg  bodies,"  He  then  instances 
potassium  and  son^e  of  its  compounds, 
which  certainly  present  verv   striking 
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Potsssiura  is  a  metal  discovered  by  Davv 
as  the  base  of  potash  or  potassa,  which 
is  a  combination  of  potassium  and  oxy- 
gen ;  like  all  other  metals  it  is  a  con- 
ductor of  electricity,  while  potassa  is  a 
non-conductor.  Now,  it  is  a  singular  fact 
that  a  piece  of  pure  and  solid  potassium 
contains  less  of  itself  than  a  piece  of 
potassa  of  the  same  siae,  wiiicb  contains 
besides  the  metal  oxygen  and  water. 
For  the  sake  of  illustration,  we  will  sup- 
pose 40  ounces  of  potassium  would  fill  a 
quart,  you  may  ada  to  it  8  ounces  of  oxv- 
gen  (which  in  the  gaseous  form  would 
be  about  40  gallons),  and  9  ounces  of 
water,  and  then  instead  of  filling  the 
quart,  the  mixture  would  be  less  man  a 
pint  and  a  half;  or  to  put  the  same  into 
chemical  language,  if  a  given  bulk  of 
poUssium  contains  46  atoms,  a  piece  of 
potassa  of  the  same  sise  contains  70 
atoms  of  potassium  and  210  atoms  of 
oxygen  and  hydrogen.  It  evidently 
follows,  by  the  old  theory,  that  there 
must  be  much  more  space  than  matter 
in  this  metal,  and  as  it  is  a  conductor, 
space  must  also  be  a  conductor.  To  any 
one  who  has  followed  through  this  argu- 
ment, the  contradiction  with  respect  to 
electrical  conduction  must  be  evident. 
To  meet  this  difficulty  Faraday  has 
adopted  the  theory  before  mentioned, 
that  the  final  constituents  of  all  material 
objects  consist,  not  of  inconceivably 
small,  impenetrable,  defined  particles, 
but  of  centres  of  forces,  which,  like 
mathematical  points,  have  no  magnitude, 
but  the  extent  of  the  space  over  which 
the  forces  of  each  individual  atom  ope- 
rate may  be  extremely  variable.  As  an 
illustration,  we  may  take  a  candle ;  ima- 
gine the  flame  to  represent  one  of  these 
infinitely  small  centres,  the  effect,  or 
operation,  or  force  of  it  is  manifested 
throughout  the  room  by  the  light  it  sends 
to  the  utquost  corner,  and  we  imagine 
this  to  represent  one  atom  of  matter 
(only  you  must  remember  what  has  bef  n 
said  about  the  size  of  these  minute  parti- 
cles) ;  bv  the  old  theory  another  atom 
could  only  approach  it,  and  must  remain 
outside  the  room,  but  by  admitting  the 
truth  of  the  theory,  I  have  endeavoured 
to  explain,  I  can  bring  two  centres  of 
forces  into  immediate  contact,  and  the 
forces  themselves  can  be  mutually 
blended  and  conjointly  diffused,  as  we 
see  is  the  case  ytUh  the  light  emanating 
from  two  candles.  If  we  place  them  an 
inpb  or  a  yard  apsrt,  this  space  li(it}Vficn 
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them  is  still  filled  with  light ;  so  if  then 
centres  of  forces  are  more  or  less  dif- 
fused, they  form  bat  one    continuous 
mass  of  matter  in  its  aggregate  state ;  and 
hence  the  particles  of  the  most  subtle 
gas  may  be  said  to  touch  each  other  as 
much  as  the   particles  of  the  densest 
metal,  which  seems  more  consistent  with 
experience  and  observation.     With  re- 
gard to  the  shape  of  the  atoms,  as  it  is 
evident  they  may  be  compared  to  ex- 
tremely elastic  bodies,  their  form  would 
vary  with  circumstances,  but  probably 
their  tendency  would  be  to  assume  a 
spherical  figure.    This  view  of  matter 
seems  to  discard  the  doctrine  of  its  im- 
penetrability, and  who  can  deny  that  two 
particles  of  matter  do  actually  occupy 
the  same  space  at  the  same  time,  for,  as 
we  haye  said,  280  parts  by  weight  of 
hydrogen  and  oxygen  can  be  put  into  70 
parts  of  solid  potassium,  and  then  the 
whole  of  the  mixture  will  only  take  up 
the  room   of  45  parts  of  potassium? 
This  view  of  the  penetrability  of  matter 
seems    almost  necessary  in  connection 
with  organic  chemistry.    No  doubt  you 
are  all  aware  that  everything  around  us, 
and  our  own  bodies  as  well,  are  com- 
pounds made  up  of  two  or  more  elements, 
so  named  from  the  fact  that  they  have 
never  been  decomposed,  or  resolved  into 
other  kinds  of  matter.   All  the  materials 
of  this  globe,  at  least  all  that  have  as 
yet  been  submitted   to   the    searching 
scrutiny  of  the  chemist,  the  treasures  of 
the  mineral  world  as  well  as  the  infinitely 
varied  forms  of  the  animal  and  the  vege- 
table kingdoms,  may  be  resolved  into  54 
elements  or  distinct  varieties  of  matter, 
each  of  which  has  its  own  individual 
peculiarities  that  constantly  attend  it  and 
distinguish  it  from  its  neighbours ;  41  of 
these  are  metals,  20  of  which  have  been 
discovered  during  the  last  fifty  years, 
and  some  of  them,  as  you  maynaturally 
conclude,   are    very  rare.     The  great 
bulk  of  ihe  animal  and  vegetable  world 
is  composed  of  carbon  or  charcoal,  and 
three  gases,  oxygen,  hydrogen,  and  nitro- 
gen ;  but  I  am  now  trespassing  on  che- 
mistry;   it  is  necessary,  however,  to 
illustrate  what  I  was  about  to  refer  to, 
to  say,  that  these  elements  mix  in  very 
various  but  definite  proportions  to  pro- 
duce the  substances  that  surrouna  us. 
Sugar  is  composed  of  12  atoms  of  car- 
bon, 9  of  hydrogen,  and  9  of  oxygen ; 
tiius,  90  simple  atoms  are  neoessarr  to 
compose  one  atom  of  sugar;  perhaps 


some  persons  may  think  it  would  be  as 
well  to  say  that  it  is  composed  of  four 
of  carbon,  and  three  of  hydrogen  and 
oxygen,  as  the  proportions  are  the  same; 
but  a  study  of  organic  chemistry  would 
show  that  this  is  not  the  case.  Now  if 
these  little  atoms  are  clustered  together 
like  thirty  marbles,  or,  on  the  supposi- 
tion tiiat  difierent  kinds  of  matter  nave 
diflferent  shapes,  we  may  imagine  a 
sinffle  particle  of  sugar  built  up  of 
twelve  minute  marbles,  nine  little  dice 
and  nine  diamonds,  then  what  a  compo- 
site little  thing  an  atom  of  sugar  must 
be;  we  may  fanov  it  ever  ready  to 
tumble  to  pieces.  If  it  be  so  with  sugar 
with  only  its  30  atoms,  how  must  it  be 
with  bile,  one  atom  of  which,  according 
to  Leibig,  is  made  up  of  166  simple 
atoms.  If  I  have  succeeded  in  giving 
you  a  clear  notion  of  Faraday's  mean- 
ing, you  will  perceive  it  is  far  easier  to 
conceive  one  of  these  complex  atoms; 
instead  of  imsgining  20  or  100  incon- 
ceivably minute,  but  well  defined  and 
extremely  hard  simple  atoms  clustered 
together,  and  each  existing  in  the  com- 
pound atom  in  its  individual  identity, 
and  occupying  its  own  portion  of  space  ; 
is  it  not  easier  to  supnose  so  many  cen- 
trea  of  forces,  whicn  of  themselves 
occupy  no  portion  of  space,  coalescing 
and  yielding  their  distinctiveness  of 
character  to  give  one  collection  of  pro- 
perties, and  one  character  to  the  com- 
pound atom  P 

There  is  another  class  of  the  affec- 
tions of  matter  which  are  not  generally 
regarded  in  the  same  light  as  the  univer- 
sal properties  to  which  I  have  already 
referred :  I  mean  light,  heat,  and  elec- 
tricity. These  are  sometimes  called  the 
imponderables,  as  being  a  kind  of  subtle 
matter  without  weight ;  thus  we  speak 
of  the  electric  fluid.  Sir  Isaac  Newton 
described  light  as  matter  emanating  from 
the  sun,  and  this  opinion  seems  to  have 
been  generally  received  for  some  time ; 
it  is  called  the  Corpuscular  Theory ;  ita 
opponent  is  called  the  Undulatory 
Theory,  and  supposes  a  universal  ether, 
and  that  the  various  phenomena  of  light, 
&c.,  are  produced  by  undulations  or 
waves  in  this  ether,  as  sound  is  produced 
by  a  peculiar  undulation  or  vibration  of 
material  objects. 

Grove  has  broached  another  theory.  He 
considers  this  mysterious  but  all-important 
triumvirate  of  hght,  heat,  and  electricity 
as  belonging  to  tne  general  and  universal 
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properties  of  matter.  He  describes  them 
as  various  modes  of  motion  or  develop- 
ments of  forces,  which  may  be  resolved 
from  one  to  the  other ;  thus — ^heat  pro- 
daces  motion  in  the  steam-engine,  motion 
produces  electricity  In  the  electrifying 
machine,  and  vice  versd,  in  electromag- 
netic machines,  motion  produces  lieht 
and  heat  in  the  lucifer  match.     In  hu 
lectures  at  the  London  Institution,  Grove 
exhibited  an  spnaratos,  by  which,  from 
the  action  of  lignt,  he  produced  motion, 
electricity,  heat,  magnetism  and  chemi- 
cal  action.    All    this    could    be  more 
clearly  and  interestingly  explained  with 
the  aid  of  apparatus  which  it  is  one  of 
the  objects  of  this  institution  to  provide, 
as  far  as  its  funds  will  allow.     It  is  only 
very  partial  and  imperfect  views  of  these 
subjects  that  I  have  the  opportunity  of 
taking,  but,  if  I  may  be  allowed  to  ex- 
press an  oninion,  I  feel  very  much  in- 
clined to  this  notion  of  Grove's,  that  the 
imponderables  should  be    deprived  of 
their  supposed  independent  existence  and 
be  classed  with  the  properties  of  matter. 

According  to  these  views,  what  we 
call  matter,  consists  of  an  embodiment 
of  the  following  properties :  Extension, 
Figure,  Solidity,  and  Divisibility ;  these 
may  be  called  passive  properties,  and 
then,  joined  with  them,  are  the  positive 
and  active  properties.  —  Attraction  in 
its  various  forms,  and  the  development 
of  Light,  Heat,  and  Electricity.  Inertia 
and  Indestructibility  may  be  called  nega- 
tive qualities. 

I  ought  perhaps  to  have  introduced 
indestructibility  before ;  it  is  a  fact,  that 
however  matter  may  be  changed  in  its 
form  and  appearance,  it  is  never  de- 
stroyed—-portions  of  these  candles  have 
disappeared,  but  they  are  only  changed 
into  water  and  gas :  part  of  what  we  have 
eaten  to-day  has  be«n  passing  from  our 
lungs  every  moment  that  we  have  been 
in  this  room,  but  it  is  not  destroyed — it  is 
now  in  the  air,  it  will  go  forth,  and  will 
again,  sooner  or  later,  be  fixed  in  a  solid 
form  by  being  abstracted  from  the  atmo- 
sphere by  vegetables.  It  is  possible 
tnat  the  very  carbonic  acid  we  now 
expel  from  our  lungs  may  float  about  in 
the  air  until  it  reaches  our  own  cabbages, 
and  be  then  absorbed  by  them,  and  again 
eaten  by  us;  and  thus  matter  runs  through 
its  perpetual  changes. 

Let  OS  imagine  the  biography  of  an 
%tom  of  carbon  ushered  into  existence 


by  the  Almighty  word,  i^;es  before  the 
creation  of  Adam.  It  underwent  un- 
numbered vicissitudes  ere  this  world  and 
system  arrived  at  a  mature  state  of  orga- 
nisation and  life ;  perhaps  at  length  ic 
formed  a  portion  of  some  gigantic  cro- 
codile, whose  remains  may  be  now  slum- 
bering in  the  British  Museum,  but  which 
then  sported  in  the  vigour  of  life.  Pass* 
ing  through  his  system  it  was  ejected 
from  his  lungs  and  floating  in  the  air, 
came  in  contact  with  a  magniflcient 
fern  of  the  preadamite  world  and  was 
fixed  in  a  vegetable  form.  Some  mighty 
catastrophe  Mfals  this  part  of  the  globe, 
and  this  graceful  specimen  of  the  vege- 
table world,  with  thousands  of  others, 
is  carried  into  a  lake,  and  in  process  of 
time  is  embedded  in  the  bowels  of  the 
earth.  There  it  lies,  while  millions  of 
its  fellow  atoms  continue  their  never- 
ceasing  changes,  and  mighty  events  are 
writing  their  own  history  on  the  surface 
of  our  globe  in  characters  to  be  deci- 
phered in  after  ages  by  the  geologist. 
Animal  and  vegetable  life  ceases  from 
causes  only  known  to  the  Great  Ruler 
and  Disposer  of  every  particular  atom, 
as  well  as  of  the  whole  universe ;  but, 
although  every  thing  is  now  death-like, 
nothing  is  destroyed — all  the  materials 
of  which  this  world  was  originally  created 
exist,  but  now  all  is  without  form  and 
void,  in  a  state  of  general  ruin^the  atom 
we  have  singled  out  still  existing  in 
the  interior  of  the  globe.  The  Spirit 
of  God  now  moves,  and  the  new  creation 
arises — not  that  any  matter  is  now 
created,  but  life  is  again  putinto  motion — 
our  earth  emerges  from  its  millenial 
winter  and  its  spring-time  is  again  ar- 
rived—the active  properties  of  matter 
are  busy  with  renewed  vigour,  vegetables 
spring  up,  animals  again  show  them- 
selves, and  at  last  Man  is  made;  he  runs 
through  6,000  years  of  his  eventful 
history,  and  then  this  atom  of  carbon  is 
moved  about  for  the  first  time  by  some 
brawny  collier  in  Wales,  and  it  finds  its 
way  here.  Crack  a  piece  of  that  coal, 
and  you  expose  to  view  many  particles 
of  carbon  which  may  have  gone  through 
the  vicissitudes  I  have  imagined.  Let 
us  follow  this  atom  a  little  farther ;  sup- 
pose it  to  be  one  of  those  now  passing 
out  through  the  chimney  into  the  atmo* 
sphere — it  may  be  wafted  before  long  to 
the  spicy  groves  of  the  Tropics,  there 
again  to  assume  a  vegetable  shape  and 
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come  back  to  us  embodied  in  a  nutmeg ; 
and  88  it  has  now  comforted  us  by  its 
heat,  it  may  then,  after  gratifying  our 
palate,  and  forming  a  part  of  our  body 
as  it  did  of  the  crocodile  some  (10,000 
years  ago,  pass  into  the  atmosphere  and 
be  caught  by  some  Ions  enduring  oak,  to 
await  the  final  doom  of  all  things. 

I  have  indulged  in  an  imaffinary  his- 
tory of  one  atom,  but  it  is  founded  on 
fact,  and  may  have  been  a  thousand 
times  more  varied,  and  as  I  have  repre- 
sented to  be  with  one  atom,  so  it  has 
been,  and  will  be  with  millions  on  mil- 
lions, a  million  timet  multiplied  and  re- 
muldplied.  Each  keeps  the  laws  pre- 
scribed at  its  creation,  and  each  is  followed 
by  the  all- seeing  eye  of  its  Creator. 
What  an  idea  it  must  gire  us  of  His  infi- 
nite wisdom  and  power  I  But  this  minute 
view  is  only  one  side  of  the  question ;  we 
should  think  of  the  extent  of  the  nni- 
▼erse  of  matter ;  and  we  require  the 
powers  of  the  poet,  as  well  as  the  seareh- 
mgs  of  the  philosopher,  to  give  an  adequate 
idea  of  this  part  of  the  subject.  Try  to 
conceive  of  what  we  have  stated  as  belong- 
iu^  to  every  single  atom  of  matter,  all  its 
properties,  and  then  its  siie — so  small 
that,  probably,  each  one  is  not  the  mil- 
lionth part  of  an  animal  a  million  of 
whom  would  hardly  be  perceived  by  us. 
It  is  impossible  for  us  to  dive  into  such 
depths,  and  we  are  equally  incapable  of 
soaring  aloft,  and  forming  a  just  concep- 
tion of  the  extent  of  matter.  Inaffine 
yourself  in  adjacent  Park ;  pluck  a  blade 
of  grass  ;  consider  its  elaborate  organisa- 
tion ;  try  to  form  some  estimate,  if  tou 
can,  of  the  number  of  atoms  in  it ;  tnen 
think  of  the  number  of  blades  of  grass 
in  the  Park,  together  with  the  other 
forms  of  orgsni»^  matter — as  the  leaTes 
of  the  trees,  insects,  each  hair  on  the 
back  of  every  deer,  &c. ;  imagine  Eng- 
land equally  full  of  matter,  as  carefufly 
and  incomprehensibly  elaborated;  then 
the  world  :  and  what  is  the  world  to  the 
suns — to  the  Solar  System,  which  is  all 
matter,  and  probably  equally  organised, 
and  as  full  of  interesting  variety  and  life 
as  our  earth  I  Then  rue  higher,  and  the 
whole  Solar  System  (inconceivable  as  its 
extent  is  to  us)  sinks  into  an  insignificant 
spot  in  comparison  with  the  suns  and 
systems  that  our  telescopes  reveal  to  us ; 
and  we  know  not  but  that  even  these 
may  be  only  but  a  small  fraction  of  the 
kingdom  of  matter ;— and  yet  all  is  lesa 


than  a  handful  In  the  estimation  of  its 
grest  Creator,  and  it  is  but  the  sea  Abid- 
ing-^ the  stage  for  the  development  of  a 
fiir  more  important  order  of  being— the 
world  of  spirits  to  which  we  belong  I 
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to  ibe  boiler  bj>  ilw  pipe  and  itop- 
cook  Bi  C  U  a  Utermonwter,  vbioh 
it  pliced  in  a  ehwnber  moaoted  oo 
llie  top  of  ifae  ipheiiral  tcmcI  A. 
If  waier  be  allowed  to  Bow  fnelj  from 
ibe  bailer  into  tbe  vetMl  A,  and  Ihtoagb 
tbs  piw  D,  Dnlil  tbe  wbole  baa  oome  to 
lb*  bcriljiij;  poiot  of  Hie  water  noder  the 
ordioarf  prewore  of  the  atmoapliere, 
tbea  die  terapeiatnre  Indicated  b;  tbe 
Acnoomater  at  tbat  instant  will  alao 
indiaaie  tbe  denaitj  w  aallneat  «f  tbe 
water  in  the  btiler. 

•nuT'a  pATurr 


by  wbieb  it  la  atlaebed  to  tbe  crUnder : 
C  ii  a  eonieal  TaUe,  wbieb  i*  fitted  into 
the  mouth  of  the  oap  A,  and  EBrvea 
to  prcTent  both  the  entrance  oF  dirt 
or  the  escape  of  Bteami  J)  is  tbe 
apiodle  of  |h«  tbIi*,  wbieb  la  nide  btH- 
low  and  bond  truly  inaide,  Ibr  tbt  recep- 
tion of  t  tube  E,  wblcb  baa  attached  la 
it  tbe  aplndle  and  handle  P.  Tie  tabe 
£  is  aoouratelf  ftUed  both  Into  the  atem 
B,  and  into  the  ral*B-ipindle  D,  and 
capable  of  being  moved  np  and  down 
within  thnn  t  ^  ii  a  helieal  aprlng  which 
keep!  the  Talre  C  up  against  ita  se*t, 
and  H  a  aeeoad  helieal  spring  which 
keepa  Ibe  tabe  B  preaaad  op  within  tbe 
apindle  of  the  Talfe.  Tbe  lubrfeating 
materitl  is  introdueed  in  the  Ont  in- 
ttauae  into  the  enp  bf  preeslng  dem  tbe 
Tilfe  C,  and  when  It  is  desired  to  IdM. 
eate  the  piaton  of  tbe  engine,  tbe  han- 
dle F  is  pressed  down,  which  oauses  a 
smell  hole  »,  formed  In  the  aide  of  tbe 
tnhe  £,  to  eone  below  tbe  end  of  tbe 
hollow  spindle  of  the  Tslve)  the  oil 
then  flows  through  it  into  the  interior 
of  the  tube)  and  thenoe  through  tbe  stem 
of  tbe  cap  ioto  the  oj'linder ;  upon  lifting 
the  hand,  the  helical  spring  H  catuee 
ibe  tube  to  aaeend  and  stop  the  flow  of 
thecal. 


PU-BSAIl'S  BHOKa' 

{Ecvltlerail  andsc  llu  Act  for  Ih*  ProlMlion  or 
Aitlclci  of  Ulllil;.  WJUluB  Pllbcim,  nfAetoD- 
■tiHt,  Grar'i-lnn  Roid,  Dulldai,  ProfcMac.) 

Figure  1   is  an    elevation    in   section 
of  this  ehimnej-pot.    AA  is  the  brick- 
work  of  the  chimney ;   BB   the  outer 
ease  of   the  pot,    and   CC,    an  inner 
one.      Between    B   and    C    there   are 
formed  pueages  or  flues,   SD;  EE£ 
are  deflecting  leavea,  which  era  Axed  in 
inclined  positions  within  the  inner  esse 
The  above  figure  represents  a  helical      CC ;  FFF  are  apertures  which  are  formed 
acction  of  thia  improved  lubricator,    A      in  the  sides  of  the  Inner  case,  and  com- 
ie  ft  eap  for  batdiog  tbe  idl  or  other      manicate  with  the  paasages  DD,  and  are 
Mrleatlng  eabatawM  j  B  a  aerewed  atem      open  lo  the  eKiemal  atuMapbeie  beth  et 
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top  and  ftt  bottom.  Should  a  current  of 
air  enter  at  the  bottom  of  the  flue,  it  a*- 
oendi  in  the  inner  eaie,  and  carriei  the 
•moke  np  along  with  it,  while,  if  the 
Fig.  1. 


wind  should  blow  down  ii 


■phere  throneh  the  aperlui 
the  panigei  DP. 


Although  nBT«l  force  ii  generally  eoh- 
aidered  tx  coniiitingof  TeiseU  and  ihipi 
armed  only  with  what  are  called  great 
gun* ;  yet,  in  point  of  fact,  portable 
arms  are  alio  nimiihed  to  them,  and 
bsTe  on  manjr  occBsions  been  used  with 
great  adrantage,  it  the  same  time  with 
great  guni. 

A  ship,  tbough  armed  with  a  hundred 
gUD»,  if  aground,  or  in  cerlain  Btates  of 
ibe  weather,  or  in  other  eases  of  acci- 
dental occurrence,  may  be  incapable  of 
throwing  abot  from  the  great  guni  lO  as 
to  reach  the  enemj  in  certain  directions. 
In  such  cases,  the  eflectire  force  of  the 
Teasel  will  be  limited,  or  nearly  ao,  to 
the  destruetiveness  of  such  portable  im- 
plements of  warfare  as  each  combatant 
can  ctrry  about  and  apply  to  use  by  hu 


muscular  foree ;  besides  which  it  ia  prin- 
cipally from  such  implementa  that  anc- 
cesB  is  looked  for  on  the  frequent  occa- 
sions of  boarding  an  enemy's  veswl,  or 
resisting  his  attempta  to  board  oor  ova. 

For  warfare  of  this  deecription,  be- 
sides the  various  sorts  of  cutting  weapons, 
aa  cutlasses,  swords,  pikes,  dirki,  ray* 
oneta,  axes,  &c.,  missiles  are  employed — 
as  rockets,  hsnd-grenafles,  and  ehot  fired 
from  muskeli,  rifle-guns,  piatoli,  8:c.;  it 
cannot  therefore  but  be  of  considerable 
importance  to  inquire  into  the  efiicacy  of 
these  portible  Initrumenti  of  destrue- 
tion,  the  more  BO  aa  they  seem  to  have 
been  (like  the  great  guns  used  for  naval 
warfare)  originally  tne  same  as  those 
used  for  service  on  land.  Inquiry  would 
probabljr  show  that  little  has  been  at- 
temptel  to  adapt  portable  arms  to  the 
peculiar  cireumstsnccs  of  naval  warfare. 

The  dcsIroctiTenesB  of  an  implement 
for  cutting  will  depend  on  the  shape  and 
form  of  its  edge,  on  the  position  of  ila 
centre  of  gTBvity,  on  the  eommodious- 
neBBofltn  handle,  and  on  its  weight  being 
suited  to  the  muscular  strength  and 
dexterity  of  each  individual  combatant. 
Should,  therefore,  its  edge,  or  the  whole 
weapon,  be  made  straight  or  curved — in 
a  convex  or  a  concave  lineP  In  what 
part  should  be  the  centre  of  gravity  f-^ 
What  is  the  form  best  suited  to  piercing 
aawell  as  cutting  f— What  is  the  best 
form  of  handle  tnat  favours  the  surest 
grasp,  and  beat  protects  the  hand  P — 
What  difference  shouU  there  be  in  the 
weight  and  liie  of  such  arms,  with  a 
view  to  their  appropriation  to  men  of 
different  degrees  of  stature  and  of 
strength  F  Not  one  of  theae  points  has 
as  vet  been  properly  asoertidned,  and  all 
of  them  are  suitflble  subjects  for  experi- 
ment 

Portable  flre-arms  for  naval  service 
afford  ample  scope  for  experiment,  as  to 
their  different  degree*  of  portability 
especiallv:— what  liie  and  weight  of  S 
light  and  little-eumberBorae  arm,  like  a 
pistol,  would  be  the  most  destructive, 
yet  cipable  of  being  carried  about  the 
person,  and  leaving  the  hands  free  for 
other  services  ?  Whether  some  other 
variety  of  fire-arm  might  not  be  more 
useful  on  ship-board  than  the  musket  t 
■ffhelher  some  portable  arm,  within  the 
muscular  power  of  a  single  man,  might 
not  be  provided  with  some  support  when 
in  action,  especially  for  taking  urn  an^ 


FltHS  a  CnUIfZTBS. 


■giliut  reedl  1  Although  portihilitj  be 
•  Tcrr  ewenti*]  eonBidention  in  regtrd 
10  the  fllnera  of  aa  wm  for  boarding  ftn 
mttaj't  tmmI,  yet  might  Dot  Bome 
portable  fire'irm,  more  destrueti*e  than 
the  small  arm*  in  dm,  be  deviaed  aa  a 
deTenee  againat  an  nienty'i  boarding  ? 
What  are  the  miniles,  such  ai  band- 
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grenadet,  roeketi,  &c.,  or  nev  one*  that 
might  be  defiied,  whieli  eoold  be  tbromi 
bf  band  or  from  portable  Bre-armi, 
which  <rould  be  mott  injuriona  to  «d 
enemy'i  vewel  by  «etiiag  it  on  Sre  or 
otherwiae  F  —  From  tie  Unpublititd 
MSS.  of  Iht  lot*  Brigadiw-  Gentral 
Sir  Samuel  Btnlham. 


E*(iM«Hl  Vndct  Dh  Aot  fu  Iha  PntseUmi  nt  AilldH  of  UtUitji.    Joteph  Fann,  gT  Nawgltt-ltlMl, 

LondoD,  TwI-iuka,  Pnpritlot,] 

Plj.  I.  Kg.  2. 


The  olgeet  of  thi*  infention  is  to  en- 
aUe  arahitccta,  arobaelogiiti,  and  othen 
to  make  readily  awsurate  copiei  of  the 
outlinea  of  eapitali,  eomieet,  and  other 
arcbitectural  ornament*,  hj  actual  ap- 
plication to  the  objecta  ^emaelTeR  j  and 
certainly  nolbing  more  eoDTenient  or 
loilable  for  the  purpoae  can  well  be 
imagined.  Fi^.  1  u  an  elevation  ;  fig.  2 
M  MCdOD,  and  fig.  S  ihowa  tbii 
int  in  lue ;  AA  are  two  aide 
»  which  iK  held  together  by  (crews, 


BB  i  CC  are  two  ctom  ban  which  are 
inserted  Into  a  slot  formed  between  the 
side  pieceaitbeipace  in  terveniog  between 
the  cross  ban,  CC,  is  filled  with  a  number 
of  tbin  laths,  DD.  When  the  instru- 
ment is  applied  to  any  moulded  or  irre- 
gular  surface,  the  Istha,  DD,  slide  back, 
and  take  the  form  against  which  ibey  are 
pressed.  The  inside  sui faces  of  the  aide 
pieces,  AA,  are  covered  with  leather,  so 
that  the  laiha  may  be  retained  in  any 
poaltiou  in  which  they  are  placed. 


inia's  rATiNT  kailwat  biokali. 

a.    HpHlBuUoaaiiroUcdMijrMasS.    PateDtn,  Luelm  Vidl^  Ptdl.) 
Abttract  of  Specification, 
The  object  of  this  inTcntlon  ia,  to  indicate  to  railway  and  steam. boat  triTellert 
the  station  at  wbieb  the  train  or  vetsel  is  stopping  or  about  to  slop  j  and  also  to 
enable  them  to  eomraunicale  with  the  gnards  wnen  required. 

Figi.  1,  2,  fi,  6,  7,  and  8  represent  the  two  principal  apparaUites  contrived  by 
the  patentee. 

In  fig.  1,  s  ia  aeloth,  on  which  are  inaeribed  the  name*  of  the  station!,  and  which 
is  to  be  wound  up  on  the  drums  b  and  b^,  wben  puahig  in  the  inside  of  the  Tchicle, 
b;  meuw  (rf  three  sliding  polUes  «,  e,  c    Each  dram  is  pat  in  moti<n  by  a  fnng. 
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whioh  ii  bent  in  causing  the  shaft  d  to  rotate.  This  shaft  ii  provided  with  a  beveV^ 
wheel  tf,  fig.  8,  having  a  catch  to  prevent  it  receding.  The  spring,  the  barrel/  and 
nave  g  are  free  to  travel  to  and  fro  on  the  shaft  d;  but  the  nave  g  is  fixed  thereon. 
The  rotation  of  the  barrel  /  gives  the  necessary  movement.  On  each  side  of  the 
barrel  /  are  cogs,  fjf\  and  when  the  barrel  /  is  moved  towards  the  drum  6,  thg 
cogged  part  f  comes  in  contact  with  the  catch  k^  set  on  the  drum»  and  compels  the 
latter  to  turn.  WheUf  on  the  contrary,  the  barrel  /  is  drawn  bsck  to  the  opposite 
side,  the  cogj^  leaves  the  catch  kt  which  allows  the  doth  to  be  unrolled,  and  the 
other  cog/''  is  made  to  bear  against  the  fixed  catch  /.  The  motion  of  the  barrel  is 
obtained  ny  means  of  the  lever  A,  put  in  motion  by  turning  the  screw  t  to  and  fro, 
which  pushes  the  piece/  to  which  the  lever  h  is  joined.  Bach  drum,  b  and  6%  is 
provided  with  a  similar  apparatus,  and  the  lever  il,  acting  in  a  similar  manner,  but 
in  a  contrary  direction,  it  is  sufficient  for  a  Journey  up  or  down  when  the  train  is 
starting,  to  turn  the  screw  t  on  the  right  or  on  the  left  side,  to  cause  the  acting  of  a 
drum  spring,  which  is  bent  in  before  or  after ;  and,  at  the  same  timOi  the  action  of 
the  spring  of  the  other  drum  is  suspended. 

To  prevent  the  doth  Arom  slackening  when  left  to  itself,  on  the  other  extremity 
of  each  axis  d^  by  its  nave  m,  is  fixed  a  weaker  spring,  having  its  barrel  n  fixed  to 
the  drum,  whioh  always  maintains  this  last  at  a  certain  degree  Qf  tension. 

To  stop  the  doth  at  the  required  words,  and  to  change  (he  last,  there  is  pl«ced 
between  each  bill  or  printed  wamer  an  iron  oross-piece  aS  having  its  extrem^'^ioH 
jutting  out  on  each  side,  and  made  to  reach  the  forks/, 

A  erank  lever  q^  put  in  motion  at  ont  end  by  a  rod  o,  is  prpvided  pn  tbd  other 
end  with  a  groove  ^,  whioh,  by  describing  the  segment  q,  a' takes  oif  the  rod  a^p 
and  draws  along  the  doth  of  a  length  sumcient  to  disengage  the  rod  a^  pf  die  fork 
af.  This  last  fork  is  set  on  an  axis  which  permiu  it  to  oscillate  between  two  stopping 
points,  ftrom  the  position  in  whioh  it  is  represented,  to  one  place  similar  to  that  of 
the  otner  fork  f ,  and  towards  which  either  a  counterweight  or  a  small  spring  will 
suAce  to  bring  it  back  as  soon  as  the  rod  a^  leaves  it.  The  lever  g,  returning  to  the 
opposite  side,  allows  the  cloth  to  go  down,  without  the  rod  a^  being  stoppea  bv  the 
fork  (  but  the  rod  o^  being  connected  with  the  groove,  and  obliged  to  follow  it  within 
the  segment  described  by  it,  is  compelled  to  stop  on  the  said  fork  ^.  The  latter,  on 
aivcount  of  the  tension  of  the  cloth,  and  being,  besides,  assisted  by  its  own  inclina- 
tion, returns  to  its  preceding  position  as  soon  as  the  groove,  by  continuing  to  descend, 
allows  it  to  do  so.  The  lever  q  can  at  that  moment  ascend  towards  another  rod 
without  meeting  the  one  it  has  just  brought  with  it. 

It  is  therefore  necessary  to  have  two  grooved  levers  and  two  forks  on  each  axis, 
in  order  to  operate  simultaneously  on  the  two  extremities  of  each  rod,  and  two  similar 
apparatuses  are  required  to  conduct  the  cloth  either  in  one  way  or  in  another.  To 
change  the  motion  of  this  part  of  the  mechanism,  it  is  sufficient,  when  the  position 
of  the  springs  are  altered  (and  the  spring  which  is  to  act  bent  in),  to  hook  one  or 
the  other  of  the  crank  levers  p,  q  to  the  rwl  o,  which,  for  that  purpose,  is  provided 
with  holes  at  convenient  distances. 

By  a  modification  of  the  mode  before  described,  a  sufficient  number  of  plates, 
connected  together,  may  be  used  instead  of  cloth. 

In  figs.  5,  6,  7,  and  8,  the  names  of  the  places,  or  any  other  indications,  are  written 
on  separate  plates,  which  are  caused  successively  to  appear  and  to  return  to  their 
proper  places.  They  are  constructed  of  thin  plates  of  metal,  and  their  edges 
embossed  to  form  a  kind  of  frame,  and  to  give  them  more  stiffness,  and  are  placed 
in  a  box  a,  at  equal  and  convenient  distances,  in  parallel  grooves  fitted  on  each  side 
of  the  box,  but  having  their  lower  part  widened,  in  order  to  facilitate  the  ingress  of 
the  plates.  The  box  a  works  on  two  edged  rails  ft,  set  on  the  frame  /?,  as  well  as 
the  covering  of  the  apparatus.  Each  groove  is  made  to  prebent  itself  successively 
above  the  noteh  c  of  tne  groove  d,  in  which  the  plates  which  are  contained  in  the 
box  a  are  made  to  descend  and  ascend  one  after  the  other.  The  nut  or  CQg  e,  placed 
on  the  upper  part  of  the  box  0,  and,  taking  into  the  threads  of  the  moving  snaft/, 
gives  motion  to  the  box  a. 

The  worms  of  the  above-mentioned  shift  /  which  are  represented  in  fig.  8,  may 
be  dfculsr  on  the  three-fourths  of  its  length,  and  made  helixwise  on  the  other  part, 
whavt  they  aM  made  to  join  the  next  threads,    (u  this  fig.  tbp  pog  n  is  fppjrpspflted 


vnuBs  raxwi  kulwat  sioiuia. 
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between  the  two  threids  in  the  shape  of  a  rhomb,  to  facilitate  its  motion  between 
the  straight  and  inclining  parts.  When  the  apparatus  is  in  a  state  of  rest,  the  shaft 
/  presents  to  the  nut  e  the  middle  of  the  circular  part  of  its  worm,  and  it  therefore 
can  be  made  to  turn  a  (juarter  of  a  revolution,  for  example,  on  account  of  the 
oscillation  of  the  train,  without  altering  the  position  of  the  other  parts  of  the  appa- 
ratus ;  but  if  it  is  caused  to  turn  more,  it  presses  a  tumbler  ^  on  a  lift  A,  suspended 
between  the  two  arms  t  of  a  lever  balance ;  the  other  arm^  of  the  said  balance  lever, 
bj  means  of  the  two  connecting  rods  k,  cause  the  rings  /,  /,  /  to  travel  to  and  fro, 
which  envelop  two  guides  m,  fitting  on  each  rail,  and  between  which  each  plate  is 
made  to  descend  in  the  grooves  d. 

The  inside  part  /*  of  these  rings,  which  prevents  the  plates  from  falling  in  the 
groove  d  during  the  motion  of  the  box  a,  is  slightly  rounaed  on  its  upper  part,  and 
juts  out  slightly  also  above  the  rail  at  the  place  where  it  crosses  the  notch  c,  in  order 
to  avoid  more  certainly  any  stoppage. 

The  connecting  rods  k  are  made  to  act  on  the  rings  /,  /,  /  bv  means  of  sprinss 
placed  in  a  tubular  piece  o,  instead  of  having  the  connecting  rods  attached  directly 
to  these  said  rings  /,  /,  /,  by  which  contrivance  the  great  nicety  required  to  bring  and 
maintain  the  rings)/,  4  />  &t  a  convenient  elevation  is  avoided.  The  balance  lever  can 
therefore,  after  having  conducted  the  rings  /,  (  /,  to  a  proper  stop,  continue  its  jour« 
nev  by  bending  in  the  springs  to  a  sufficient  extent  capable  of  obviating  the  irre- 
gularities and  wear  of  machinery. 

The  tumbler  g^  after  having  pressed  the  lift  A  of  the  required  amount,  meets  on 
the  last  with  a  part  which  is  cylindrical  and  concentric  to  the  shaft  /,  and  continues 
therefore  to  advance,  maintaining  at  the  same  time  the  balance  lever  in  the  same 
position.  At  this  part  of  the  rotative  motion,  the  shaft/ is  to  connect  within  the  nut 
e  the  slanting  part  of  its  thread,  which  causes  the  box  a  to  move ;  and  it  is  during 
that  time  also  that  the  shaft  /  brings  another  plate  in  the  place  of  the  former  one 
above  the  notch  c  and  the  groove  d.  The  tumbler  g  continuing  to  turn,  causes  the 
lift  A  to  reascend,  and  the  arms  j  of  the  balance  lever  to  descend,  conjointly  with 
their  connecting  rods  and  the  rings  on  which  the  new  plate  is  resting. 

When  the  journey  is  performed,  and  the  train  is  to  return,  it  is  merely  necessary 
to  turn  at  every  station  the  shaft/ in  the  opposite  direction,  to  bring  the  names  of 
the  stations  or  wamer  in  a  contrary  position. 

Figs.  9  and  10  represent  the  means  of  transmitting  the  motion,  before  described, 
from  one  vehicle  to  another.  A  shaft,  ^,  is  set  at  one  of  its  extremities  in  the  hole 
r,  prepared  within  the  shaft/,  fig.  5,  and  gears  into  the  last  by  means  of  a  cross- 
piece,  which  is  connected  to  the  fork  «.  The  axis,  ^,  passes  to  the  forepart  of  the 
vehicle  through  the  bearer  /,  fig.  9  and  10,  and  is  bent  like  a  crank-arm.  The  shaft 
which  is  to  communicate  the  motion  given  by  the  conductor  to  the  fore-part,  is  con- 
structed by  means  of  disconnected  pieces  on  the  back  part  of  each  of  the  vehicles. 
The  prolongation  of  that  shaft  is  taken  off,  and  thrown  in  the  upper  open  part  of 
the  support  ^  and  causes,  by  means  of  its  cross-arm,  ti^,  the  oranlk-arm  of  tne  fol- 
lowing vehicle  to  turn. 

The  apparatus  may  be  placed  on  the  side  of  the  vehicle,  the  door  of  which  is  not 
to  be  opened  during  the  journey,  instead  of  placing  the  apparatus  in  the  middle  of 
the  vehicle.  The  apparatus  is  put  in  motion  by  two  bevel  wheels  and  a  transversal 
axis.  To  simplify  tne  mechanism  for  transferring  the  motion  from  one  side  to  the 
other,  the  lateral  wheel  is  set  either  higher  or  lower  than  the  other,  and  the  trans- 
versal axis  is  made  to  pass  freely  through  the  said  wheel,  the  nave  of  which  is  made 
to  rotate  on  a  bearing.  To  each  end  of  the  nave  there  are  fitted  two  forks,  similar - 
to  those  represented  at  the  extremity  of  the  shaft/,  fig.  5.  When  the  apparatus  is 
to  be  brought  from  right  to  left,  it  is  sufficient  to  push  the  axis  through  the  wheel. 
The  end  of  this  axis,  which,  in  contact  with  the  forkj,  is  made  to  catch  the  fork  set 
on  the  right  side  of  the  nave  of  the  wheel,  and  the  end  which  was  in  contact  with 
the  fork  of  the  left  side,  catches  in  its  turn  the  shaft/.  The  apparatus  represented 
by  figs.  1  and  2,  would  be  better  set  on  one  of  the  sides  than  in  the  middle  of  a 
vehicle,  because  the  names  can  only  be  seen  on  one  face,  unless  they  are  repeated, 
and  the  cloth  made  to  work  three  times  more.  If  the  apparatus  is  caused  to  act  by 
means  of  a  rod  and  an  excentric  set  on  a  cylindrical  shaft,  it  suffices  to  reverse  these 


N6TK9  ON  THB  THEOUT  OV  ALQBBRAIO  SQUAHONS*  37 

two  last;  if,  howeTer,  it  ii  desirable  to  set  tfie  apptntos  in  the  middle,  it  would  be 
easy  to  have  it  put  in  motion  bj  a  square  lever. 

The  apparatus  may  be  made  to  act  from  I  he  deck  of  a  resael  into  the  eabins,  bj 
means  or  a  horiioDtal  or  Tertieal  axis,  or  by  anj  other  eonTenient  and  known 
mechanism. 

The  patentee  proposes  to  give  notice,  from  the  inside  of  the  Tehiele,  to  the  guards 
of  the  trains  to  open  the  door,  by  the  apparatus  represented  in  figs.  3  and  4 ;  «  is  a 
boud  painted  white,  on  which  is  written  the  word  **  Open.*'  The  board  u  slides  in 
a  box  it  painted  blad^  A  spiral  spring  placed  in  the  name  of  the  board  v,  causes 
it  to  project  from  the  box  f ,  as  soon  as  a  passenger  by  pnlling  the  string  of  the  lever 
z,  lowers  the  stopper  o.  Tliis  catch,  o,  is  set  between  the  arms  «  and  g.  The  box 
eontaining  the  written  board  u,  is  fixed  transrersely  in  the  vehicle,  and  the  pieces 
m  and  y  on  the  door ;  so  that  the  shutting  of  this  last  causes  the  board  «  to  re-enter 
the  box  I,  without  any  more  trouble ;  a  similar  apparatus  may  be  set  on  each  side  (tf 
the  vehicle,  in  which  case  the  same  string  will  be  tied  by  its  two  ends  to  two  erank- 
leTers,  and  the  two  boards  «,  will  communicate  to  each  other  the  movement  by  the 
connecting  spindles  to,  and  the  balance  lever  set  between  these  spindles  wj  it  will 
be  sufficient  to  shut  only  one  door  to  force  the  two  boards  into  their  proper  places. 
Every  kind  of  written  communication  can  be  given  by  the  apparatus  before  de- 
scribed. A  board  with  painted  words  may  be  used  when  there  are  but  few  stations. 
To  the  circumference  of  which  is  fixed  a  cog  wheel,  which  gears  into  a  small  wheel 
fixed  in  the  motive  shaft,  at  each  revolution  a  word  or  notice  will  be  exhibited ;  the 
other  words  being  concealed  or  outside  the  vehicle. 
For  the  claims,  see  vol.  lii.,  p.  377. 
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BABBISTBB-AT-LAW. 

(Gontlnued  from  vol.  ISL.,  p.  400.) 

Third  and  Concluding  Seriei. 
III._C  UBIC     EQUATIONS,      work,  the  process  which  I  gave,  at  pages 

PJ^S^.I^IU^^X'^I'^  oftbe«ot.«fe«biceqa.UoL 

the  honour  of  sending  me  a  copy  of  a  •"•  6.— What  is  the  nature  of  the 

litUe  work,  which  he  has  recently  pub-  'ooto  of  the  equation 

Bshed,  on  the  "  Nature  of  the  Roots  of  ^,    „  .  .  «^    -  _^ , 

Numerical  Equations."*    I  propose  to  «  -ajf  +J«-i-Uf 

apply  to  three  examples,  taken  from  his  (Lockhabt,  p.  G,  line  3.) 

My  process,  applied  to  this  eabie,  gives,— 

-  '^  '*  given  cubic  has  two  unreal  roots.    The 

last  step  of  the  above  process  might 
have  been  omitted,  since,  whenever  the 
quantity  corresponding  to  that  marked 
with  the  obelisk(t)  is  positive,  the  final 
result  is  so.  When  that  quantity  is 
neffativ§  it  is  not  always  necessary  to 
work  out  the  final  result.  Mere  inspec* 
tion  will  often  suffice  to  inform  us  of  the 
sign  which  that  result  will  take. 

£x,  7.— What  is  the  nature  of  the 
roots  of  the  cubic 

*«-f24«"-30«-f  10«0? 

•London.  Printed  liy  C.  and  J.  Adlvd,  Bvtho*  /T.r^»w4««   «>   ift    iP,.  fl   llnufi^ 

kmew-eloM.  1890.  (LOCXHABT,  p.  10,  Hx.  6,  line  0.; 


-2 

-2 

3 
-2 

-3 
-2 

4 
9 

-9 

6 
9 

"^" 

2)3 

-5 

1-& 

-3 
-5 

(l-5)«- 

t  15 
2-25 

17-25 

hence,  the 

result  being 

positive,  the 
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Oar  work  here  is  JSx.  9.  What  is  the  nature  of  the  roots  of 


24 
24 

576 
-90 


-30 
24 

-720 
90 


666t         2) -810 


^405 


(406)»- 


30 
24 

720 
900 

-180t 
666 

58280 
666 

119680 
164025 


It  is  not  necessary  to  proceed  further 
even  than  this.  Mere  inspection  shows 
that  two  of  the  roots  are  unreal.  I  may 
here  observe  that,  whenever  the  quanti- 
ties corresponding  with  those  whichi  in 
this  last  example,  are  marked  with  obe- 
lisks, have  the  tame  ngn,  the  given  cubic 
has  two  unreal  roots. 

Ew,  8.  What  is  the  nature  of  the  roots 
of  the  cubic 


«•' 

-10««  +  12*- 

-4=0? 

-(LOCKHA&T,  p.  10,  Ex. 

6,  line  4.) 

-10 

12 

—12 

-10 

-10 

-10 

100 

wl20 

120 

36 

-  36 

144 

64 

2)-  84 

-24 

64 

-  42 

96 
144 

- 1-536 
We  need  so  no  ftiriher.  We  at  once 
see  tbat  the  final  result  will  be  podtive, 
and,  eonsequentlyf  that  the  given  cubic 
has  two  unreal  roots.  In  each  of  these 
Aree  examples  of  Mr.  Logxhabt  we 
have  the  relation 

3CB-0; 

Is  this  relation — and,  I  may  add,  is 
that  which  causes  the  number  66G  to 
occur  in  the  left-hand  columns  of  Ex,  7 
and  Etc,  11 — designed  or  casual  ? 

The   following    example  —  one    of 

Stubm^s  —  is  treated  by  my  eminent 

friend,  Professor  J.  R.  Youno,  at  p.  34 

of  his  researches,  **  On   the    General 

Principles  of  Analysis,"  the  First  Part* 

of  which  has  lately  appeared. 

•  Publitbed  bjr  G.  C.  Spiller,  102,  Holborn-hlll. 
Price  Two  ShilliDgs  and  Sucpence. 


4:«  +  ll««-102jr+l81=0? 

^(J.  R.  YouMO,  Princ.  qf  AnaL,  Part  I., 

p.  34.) 

11  -102  543 

11  11  11 


121 
--306 

427 


-1122 
1629 

2) -2751 
- 1375-5 


(1375.5)«- 


5973 
10404 

«-4431 
427 

31017 
8862 
17724 

-1892037 
1892000*25 


-36-75 

and,  the  result  being  negative,  aU  the 
roots  are  real.  Althouffh  in  some  cases 
our  process  may  be  rawer  lengthy,  it  is 
always  easjf  and  certain, 

I  deeply  regret  to  find,  from  a  '*  No- 
tice" on  the  cover  of  Part  I.,  that  the 
publication  of  Professor  J.  R.  Young's 
most  interesting  and  valuable  work  On 
the  Oeneral  Principles  of  Analysis  is 
for  the  present  suspended,  from  the 
want  of  a  sufficient  number  of  sub'- 
scribers.  I  trust  that,  when  this  obstacle 
to  its  continuance  is  more  generally 
known  to  the  mathematical  world,  the 
difficulty  will  be  speedily  obviated.  To 
the  tone  of  feeling  whion  pervades  the 
concluding  paragraph  of  the  "  Notice*' 
alluded  to,  I  cannot  forbear  from  here 
paying  my  tribute  of  respect 

1  take  another  example,  from  p.  37  of 
Professor  Youho's  work. 

Ex,  10.  Determine  the  nature  of  the 
roots  of 

4jr«-9««  +  6«-4=.0. 
Multiply  this  equation  by  2,  and  make 
2  x^y.    Then  we  have 

y"-4*5y»  +  6y-8=0; 

the  roots  of  which  are  of  the  same  nature 
as  those  of  the  equation  in  x.    Hence 

-4-5  +6  -2  4 

-  4-5  -4-5 


225 

18  0 

20*2  5 
18 

2*25 


18  0 
90 


108-0 
36 


72 
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Slid,  tbe  quantities  at  the  bottotn  of  thd 
right  and  left  hand  columns  being  both 
positiye,  the  ffiyen  equation  has  two  un- 
real roots.  Hence  we  see  that,  in  the 
present  case,  it  is  useless  to  work  the 
middle  column.  In  fact,  in  all  cases,  it 
will  be  better  so  far  to  vary  the  rule, 
which  I  ffaye  at  pp»  489—490  of  the 
kst  (dfind)  Tolnme  of  this  Magatine»  aa 
to  begin  with  tbe  estreme  columns,  and 
only  to  work  the  middle  column  when 
dhe  results  of  those  extremes,  carried  as 
fitf  as  in  the  last  example,  are  of  different 
signs. 

The  following  equation  (quoted  from 
Mr.  Lockhart),  is  treated  by  Professor 
TouNG  at  p.  80  of  his  work  above  men- 
tioned. 

Ex.  11.— What  is  the  nature  of  the 
roots  of 

12«»- 120#«  +  32&r-.  127 -0  ? 
Since  12-3  x  2',  multiply  this  equation  by 
18  (oT  2  X  3*),  and  make  6f  "-|r,  and  the 
resmting  equation  is 

y*  -  eOy* -f  978y  -  2286  •  0. 

Here  we  hare 

-60  978  -6858 

-60  -60  -     60 


3600 
2934 


-58680 
-20574 


411480 
956484 

-545004 


666       2)-38106 
-19053 

For  convenience,  I  shall  perform  the 
residue  of  the  process  below  t 

545004 
666 


3270024 
3270024 
3270024 

-362972664 
(19053)3  »i  363016809 

We  now  see  that  the  given  equation 
has  two  unreal  roots.  Althougn  the 
numbers  here  employed  are  large,  yet, 
there  being  nothing  tentative  in  our  pro- 
cess, we  are  sure  of  arriving  at  a  satisfac- 
tory result. 

In  the  equation  which  constitutes  ex- 
ample 8  of  the  last  of  these  Notes  (see 
ilfecA.  Mag,^  vol.  Hi.  p.  489,  col.  1),  far 
9  read  3. 

Jambs  Cocxli. 

S,  Pamp-conrt,  T«m^«, 
inlj  6,  ISJtO. 

PoitMcript July  9, 1850.    With  re- 


fereilce  to  a  passage  In  Art.  (5.)  of  p.  7 
of  Ptofessor  J.  R.  Toung*s  new  work, 
alluded  to  above,  I  take  the  opportunity 
of  observinff  that,  in  the  years  1847-8 
(and  some  Tittle  time  before  the  period 
there  mentioned)  I  had  contenaplated  the 
application,  to  tne  Theory  of  liquations, 
of  GoMPEBTz's  method  of  porismatiaing 
Algebraic  Expressions.  This  will  be  seen 
on  referring  to  pp.  409 — 410  of  vol. 
zlvii.,  and  to  pp.  181—8  of  vol.  zlviii.  of 
the  Meehamiet*  Magazine,  In  saying 
thus  much,  I  must  not  be  understood  as 
laying  any  claim  to  Professor  Toukq's 
beautiful  investigations  on  the  roots  of 
numerical  equations. 

Jambb  Cocklb. 


SPBOIFICATIONS  OF  BNOLISH  FATBNTS  BN- 
ROLLBD     DURIMO     THE     WKSK     aNniNO 

JULT  10th,  1850. 

Dayiu  BtAltt  White,  Newcastle-upon- 
Tyne,  M.D.  Far  an  imfmved  made  of 
baUa$tinff  and  stowing  aairgo  in  'M^t  and 
other  veeseU.    Patent  dated  July  8,  1850. 

Dr.  White  proposes  to  place  in  the  hold 
of  a  ihlp  or  other  vessel  four  bags,  two 
on  each  side  of  the  keelson,  ars  oompoaed 
of  atont  canvaaa  coated  inside  with  gutta 
percha,  or  otherwise  rendered  air  and  water- 
tight, and  coated  ontside  with  eoal  tar,  or 
impregnated  with  some  poison  to  repel  the 
attacks  of  vermin.  The  bags  are  to  be  far« 
ther  protected  by  being  inclosed  In  netting, 
and  secored  by  tackle  to  the  aides  of  the 
hold,  to  prevent  them  snrging  fore  or  |aft. 
On  each  side  of  the  keelson  there  is  a  pipe 
which,  passing  through  tbe  stem,  opens  into 
the  water  beneath  the  line  of  floatation,  and 
is  provided  with  a  cock.  Bach  bag  commu- 
nicatee with  the  tube  on  its  side  of  the  Icel- 
aon  by  means  of  a  flexible  pipe,  so  that  the 
two  sets  are  separate  and  distinct ;  and  it  is 
provided  with  air  holes  at  top  to  allow  the 
air  to  escape  when  it  is  being  filled.  When 
it  is  desired  to  fill  the  bags,  the  cocks  are 
opened  in  the  stem,  and  the  water  allowed  to 
flow  into  them  throagh  the  way-tnbes.  The 
branch  flexible  tabes  are  each  nipped  toge- 
ther by  instraments  resembling  nnt-crackers, 
padded  inside  to  prevent  communication 
between  tbe  bags  of  each.  By  this  arrange- 
ment the  ship  may  be  trimmed  as  reqaired. 
When  it  is  desired  to  carry  such  cargo  as 
spirits,  &c.,  the  water  is  pumped  ont  and 
communication  cut  off  between  the  baga 
and  the  external  water.  In  cases  of  wreck 
the  bags  may  be  emptied,  when  from  the 
fact  of  their  being  distended  by  the  tackle 
they  will  contain  a  certain  amount  of  air, 
and  serve  to  buoy  the  vessel.    The  pump 
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employed  to  empty  the  bags  of  water,  or  to 
fill  and  empty  them  with  goodi,  is  made 
with  the  lower  extremity  forked.  One  of 
the  forks  commanicates  by  a  caryed  pipe 
with  one  or  other  of  the  way  tubes,  and  the 
other  leads  outside  the  vessel.  The  piston 
is  placed  in  the  fork  commvnicating  with 
the  bags,  so  that  in  working,  the  water  will 
only  have  to  be  lifted  jnst  above  the  line  of 
floatation  of  the  vessel.  The  pomp  barrel 
passes  above  the  deek,  and  is  provided  with 
a  branch  pipe  which  may  be  closed  or 
opened  as  required,  wlien  the  goods  are 
filled  into  or  removed  from  the  bags.  To 
prevent  sand  from  depositing  in  the  pump 
and  ehoking  it,  the  patentee  employs  an 
agitator  which  is  attached  to  the  bottom  of 
a  rod  extending  the  whole  length  of  the 
pnmpf  and  provided  with  a  handle  at  top. 
Robert  Millioam,  Harden,  Bingley, 


York,  mannfaoturer.  For  an  imprtnud 
mode  of  treating  certain  floated  warp  or 
we/t,  or  both,  for  thapurpoee  qf  producing 
ornamented  fabrice.  Patent  dated  March  18, 
1850. 

The  patentee  states  that  if,  for  example, 
it  is  desired  to  prodaoe  a  light  red  rose 
on  a  dark  grey  alpaca,  the  mere  printing  of 
it  on  will  not  be  sufficient  to  produce  the 
desired  effect,  in  so  far  as  regards  the  dis- 
tinctness of  the  design  and  vividness  of 
the  colour.  He  therefore  proposes  to  float 
in  carefully  a  warp  or  weft  of  a  texture  and 
colour  suited  to  receive  the  tint,  according 
to  the  design  required  to  be  printed. 

CXstm.— Printing  in  bright,  clear,  delicate 
colours  on  a  warp  or  weft,  earefally  floated 
into  a  fiibrio  aocording  to  the  pattern,  which 
is  better  suited  to  receive  tiie  colours  than 
the  ground  of  the  fabric. 
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Alfred  Vincent  Newton,  of  Chaneety-lane,  Mid- 
dlewz.  meebaaicftl  dunghtaman,  for  Improveinentt 
In  the  Mttparafeion  sad  maaufaoture  of  caoutchouc 
or  India  rubber.    (Being  a  communication.)    July 

9:  six  months.  ^    .       .  «,    ^       » 

Robert  Rumner  Ciawford,  of  Warden  Paper 
Mill,  Northumberland,  paper  maker,  for  an  im- 


provement   in    drying    paper.       July   10  ;    lix 
month*. 

Jacob  Connop,  of  Hyde  Park,  Middlesex,  gen- 
tleman, for  improvementa  in  melting,  monlmnf. 
and  easting  tand,  earth,  and  argillaceoua  eub- 
stanoet  for  pavlna.  building,  and  various  other 
useful  purpoiet.    July  10 ;  six  months. 
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Thomas  Purdon 

Thomas  Yates 


2369      Anna  Maria  Breton  . 

2870     James  Carter  

and 
Johnson  Wood..., 
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Addresses.  Subjects  of  Design. 

Birmingham m Umbrella  rail  and  water-box 

for  church  and  chapel  pew, 
carriage,  and  other  doors. 

Tharies'  Inn The  triurofante  pen. 

Brompton  ».. .m....«m.m.m...m«  Rotary  steam  engine. 

Glasgow...  «•„ M Security  enTCiope. 

Hull  .........M Portable  bureau. 

Birmingham Preserre-pot    for  mustard, 

pickles,  and  other  articles. 

Lower  Berkeley-street .............  Embroidering  frame. 

Lamb*s-buUdings,  BunhDl-row..  1 

y  Nautical  state^cabin  basin. 
103,  Leadenhall-street,  Clty...^.  ) 
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DR.  NEWINGTON'S  NEW  PiTENT  AGRICULTURAL  IIACHINBS. 

pi«.  *■  tit-  2.  rig.  a. 


4i 

DE.   MBWIKOTON'b  HEW  ^ATBNT  AORICULTUEiLL  MAOHINBS« 

[PMent  dated  Jamunrr  1 1, 1890.    Patentee  Samael  Newingtoni  of  Knole,  Trant,  M.D.    Speciflcatfon 

enroUed  July  11, 1850.] 

Thb  high  reputotion  which  Df.  Newington  has  already  acquired  as  an  improver 
of  agricultural  instraments,  will  be  found  well  sustained  by  the  additional  contribu- 
tions whicU  form  the  subject  of  his  present  patent  These  consist — I.  Of  an  im- 
proved band- dropping  drill,  suitable  for  tilling  and  sowing.  2.  A  modification  of 
the  preceding  macnifie,  by  which  it  is  adapted  to  manuring.  3.  Another  modifica- 
tion whereby  it  is  adapted  to  both  sowing  and  manuring ;  and,  4.  An  improved 
subsoil  puWerlzer.  "We  exCf;adt  the  following  deicHption  of  these  machines  from 
Dr.  Newington'tf  specification  :— 

The  Improwd  EMU  Dropping  DrilL 

Fig.  1  M  a  eroii  lection ;  Aft.  S.a  plan,  look  fig.  3  a  back  view  of  this  maehinO.  AA  is 
a  framework,  oontisting  6f  two  apnaht  styl4  bonneeted  together  by  means  of  cross  rails, 
BB ;  CC  are  Seed  boxes  v^hich  are  lebured  to  the  framework  by  means  of  screws,  DD  j 
and  £E  are  coulters  (^r6f  three,  or  ib8re);  Aut  for  each  seed  box,  which  ii>e  attached  to  a 
slotted  hewing  pitee  F,  f$y  Mieatfl  of  sd^ews  ^d  nats  as  shown.  Each  Seed  box,  should 
of  course  be  on  a  lin^  ^ith  its  o6rrespodiin^(^alter;  and  the  distance  between  the  sets  of 
boxes  and  coulters  iiiasibS  reguated  (by  IneaMof  the  i^Orews  and  nats  aforesaid),  Mcdbrding 
to  the  width  desirell  to  b^  Inain^ned  be^Wee^  the  rows  of  seed.  66  tH  two  Irheels,  upon 
which  the  drill  is  md|iintea:  and  1 1,  o#apliikg  boxes,  by  i^hieh  those  wheeU  Mf  be  con- 
nected to,  or  disconh^ted  from  the  me  H,  s6  as  to  allow  bf  the  machine  bOidg  Wheeled 
about  from  plaoe  to  plkiH  #hftoat^odiicin|  kny  action  upon  the  seed-depositiA  part  of 
the  machmery,  exceM  #hln  fib  e<Kipling  bc^ds  are  in  gear  with  the  wheels ;  K%  are  two 
rose  or  crown  wheOU  Mfn  telra  of  a  Yandydk  shape  affixed  to  the  axle  il,  l^hleii,  on  the 
rotation  of  the  axle  oommanicate  an  altematfh^  motion  to  the  bar  L,  which  has  its  bearings 
in  slots  formed  in  the  framework.  Flat  spaoU  are  left  between  the  teeth  of  the  rose  wheels 
which  allow  of  the  bar  L|  aad  the  vibrating  plates  ^,  standing  at  reftt,  f6r  the  instant  while 
the  seeds  are  being  dropped  OOt  Of  ttSB  9iipt  d  tlK  The  wheels,  Kit,  are  so  proportioned  in 
sise  to  the  bearihg-wheels  66,  that  a  shift  of  the  bar  L  is  prodaoed  CYor^  4  inches,  which 
the  bearing  wheels  travel  over,  and  eyOrv  shift  of  di<i  bar  eanses  a  d^KMlt  of  seed  to  take 
place  from  the  whole  of  the  seed  boxei  by  meaiis  oc  uie  arrangement  to  be  n^t  described, 
and  which  are  separately  represented  in  fig.  4  and  fij;.  5  |  Fig.  4  being  a  vefilcal  section 
of  one  of  the  seed  boxes,  and  fig.  5  a  plan  of  the  same.  A^  Is  a  pipe  Or  ftpont,  which 
is  inserted  into  a  hole  in  the  bottom  of  the  seed  box,  the  lower  end  of  which,  when  in 
its  place  in  the  machine,  falls  within  the  deft  of  the  coolter  as  represented  in  figs.  1  and  3 ; 
&  is  a  plate  which  oscillates  upon  the  centre  c,  and  is  provided  with  two  holes,  or  cap- 
shaped  seed  recesses,  d  d^,  which  are  so  disposed,  that  when  the  plate  is  made  to  move 
from  one  side  to  the  other,  they  come  immediately  over  the  top  of  the  spout  A*,  and  allow 
of  the  seeds  which  are  contained  in  the  cops  falling  through  the  spent.  Apian  of  the  plate 
d  is  giTon  separately  in  fig.  6,  where  the  black  lines  show  it  in  the  position  which  it  occu- 
pies at  one  end  of  the  stroke  in  one  direction,  and  the  dotted  lines  its  position  at  the  end  of 
the  stroke  in  the  reverse  direction.  E^  is  a  tail  piece,  which  is  formed  on  the  plate  b,  and 
takes  into  one  or  other  of  the  rectangular  notches,//,  formed  in  a  plate  affixed  to  one  side 
of  the  oscillating  bar  L,  so  that  when  that  bar  is  made  to  oscillate  by  the  machinery  being 
wheeled  over  the  surfkce  of  the  ground,  the  seed  recesses,  d  if >,  come  alternately  orer  the 
spout  and  drop  their  contents ;  ^  is  a  guard  which  is  screwed  to  the  front  of  the  seed  box 
(occupying  a  place  immediately  over  the  month  of  the  spent  A'),  and  has  a  row  of  bristles, 
h  h,  affixed  to  each  side  of  it,  which  serve  to  sweep  off  without  bruising  or  iajdriDg  any 
surplus  seed  which  may  be  contained  in  the  cups,  d  d^.  When  the  machine  is  drawn  over 
the  ground  by  means  of  the  handle  M,  the  coulters  form  furrows  into  which  each  deposit 
of  seed  is  regularly  dropped  at  measured  distances  apart,  and  the  earthing  over  the  seeds 
is  accomplished  by  means  of  blades,  NN,  affixed  to  back  the  ends  of  the  coaltCrs. 

The  Hamd  Dreppimg  DriU  ae  applied  io  Manuring, 

Fig.  7  is  a  vertical  section  j  fig.  8,  a  plan  of  the  drill  as  thus  modified.  O  is  a  hopper 
for  containing  the  manure  which  extends  across  the  machine  from  side  to  side ;  P  a  bar, 
which  has  its  bearings  in  slots  formed  in  the  ends  of  the  hopper,  and  ii  connected  to  the 
vibrating  bar  L,  by  mesns  of  arms,  RR,  so  that  the  bar  P  partakes  6f  the  same  mbvementa 
as  the  bar  L ;  i^/)  is  a  plate  or  strip  of  metal  which  is  affixed  to  one  side  of  th^  bar  P, 
and  lias  its  lower  edge  serrated,  so  that  as  it  nbratei  it  causes  th^  manure  to  fiow  ui  a 
regular  uid  continuous  stream  from  a  longitudinal  opening  formed  in  the  bottom  of  the 
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bapper;7>p>  ue  win*  ttUcAtd  to  ths  bw  P,  to  preront  tha  mumre  troia  b«eomia| 
choked  or  jamming  in  [ho  upper  put  of  the  hopper  ;  R'  ii  a  regolatiag  plate  which  ia  ad- 
jnUbla  bj  tbe  tcrewg  SS,  and  by  wbioh  the  longltadioal  opeidng  in  the  hopper  for  tha 
oeape  of  tbemannreeubeiudaof  uj  tiw  to  (oit  the  qnantitf  d' nuuiare  it  U  wiihed  to 
depodt. 

«{.  7.  ng.  10. 


Fig.  B.  ng.  15.    Pig.  14.  Fig.  13.         ng.  1>.         Fig.  9. 


Tie  Hami-Drill  aiapttd  to  both  Sttrtng  mul  Itmmltif. 
t^.  9  U  ■  plan,  and  ftg.  10  a  front  eleration  of  a  doable  michine  ai  that  modified. 
Tha  framework  of  Ihil  machine  il  neoeuarilf  macb  ilronger  than  that  of  tha  lingle  machine! 
bdbre  deacrfbed,  but  tbe  principle  of  action  and  tbe  moring  parti  ere  oeirl;  (he  tame. 
A  A 1*  the  framework ;  B  B  tbe  rail*  lo  which  the  »ed  boiea  C  C  are  attached.  The  iced 
boxet  an  Aowa  u  attached  to  tbe  front  of  the  machine.  In  order  that  the  moilng  ptrti 
lAleh  produce  the  dfatribntton  of  the  maanre  may  itand  quite  dear  of  thoie  which  regaUte 
the  frU  of  tbe  and.  O  ii  tbe  mmnre  hopper,  «hieh  li  proiided  with  a  aUdIng  bar  P.  and 
'  nfniating  plate  inrida  of  It,  ai  tielore  deuribed.  K  K  are  the  rOM  or  crown  wheel* 
«Ueii  giie  motion  to  the  *ibntlng  bar  L,  which  again  grrei  motion  both  to  tbe  iliding  bar 
P  and  to  ttM  libraliog  cap  platei  of  the  Kad  Ixtiei.  TT  npreaenti  a  ijatem  of  leverage, 
by  which  tbe  attendant  oan  throw  tbe  bearing  wheel*  out  of  gear  wilh  the  abaft,  aud  allow 
the  machine  to  tit*>l  witbont  uther  diatribnting  mannra  or  leed.  No  conltera  or  earthing 
blade*  are  fitted  to  thia  modification  of  tha  machine,  bat  tbej  mij  be  added  it  required. 
-  [The  parti  on  which  the  towing  action  of  the  improTcd  drop  drill  dependi  mij  alio  be 
readily  added,  and  adapted  to  Tarioui  cultirating  im[^meDt>  and  machine!  in  ordinary  nie, 
toA  ai  enlttTatore,  iCKtifien,  &«.] 

Tkt  Ski-foii  Puhtriztr. 

ThU  ImpTOTcd  iBb-ioil  palToriiar  may  be  employed  either  for  itiiring  tha  nirfiee  of  Ae 

Mril,  w  for  (HiriDf  botb  tbe  luifwie  tod  the  nI>-hU  at  the  Mune  tine.  A  pei^eotbe  liew 
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Of  this  implement  if  gifen  in  iig.  11 :  A  ii  the  beam,  B  a  front  conlter,  or  tine,  whicH  is 
Provided  with  a  cutting  edge  at  front  from  a  to  6  and  terminates  in  a  chisel  point  at  the 
lower  end.  C  C  are  other  similar  coulters,  or  tines,  which  are  attached  to  a  slotted  bar  or 
guide  D,  which  is  attached  to  the  beam  and  the  lower  end  of  the  handles,  E  £,  by  means  of 
an  iron  clip  F,  which  admits  of  the  slotted  har  or  guide  being  raised  or  lowered  to  any  suit- 
able height  aocordUig  as  it  is  desired  to  make  them  enter  to  a  greater  or  less  depth,  whereby 
a  free  passage  is  left  for  the  uprooted  weeds  and  the  working  of  the  implement  does  not 
beeome  impeded.  The  guide  wheel  G,  also  admits  of  a  similar  adjustment  of  height.  The 
whole  of  the  tines  may  be  set  to  enter  the  Fame  depth  into  the  earth  or  the  two  hinder  ones 
may  be  set  deeper  and  stir  and  pnlyerize  the  sub-soil  along  with  the  surface  soil. 

The  implement  just  described  may  also  be  employed  for  hoeing  purposes  for  earthing 
up  potatoes,  or  as  a  seed  sower  and  manure  distributor ;  when  used  for  hoeing,  the  coulters 
are  armed  with  moveable  shares,  such  as  represented  in  fig.  12,  and  when  for  earthing  up 
potatoes  the  two  hinder  tines  are  removed,  and  a  double  share  of  the  description  represented 
in  6g.  13,  is  attached  to  the  slotted  bar  D. 

Fig.  14  is  a  side  elevation  of  a  tine,  and  iig.  15  a  plan  of  a  hoeing  share,  showing  a 
method  of  connecting  the  two  together,  so  that  they  may  present  little  or  no  obitade  to 
the  instrument  in  passing  through  the  ground.  A  is  a  slot,  formed  in  the  sole  of  the  tine, 
into  which  the  fore  part  xx  ot  the  share  is  inserted.  The  sliare  is  made  slightly  concave, 
and  fixed  with  the  convex  side  uppermost.  The  tine  also  is  curved,  so  that  the  heel  B  and 
front  C  shall  be  on  a  level,  or  nearly  so. 

For  sowing  seed,  or  for  distributing  manure,  either  of  the  implements  represented  in 
figs.  1  and  7,  after  having  their  handles  removed,  may  be  attached  to  the  slotted  guide  bar 
D  (fig.  11),  in  which  case  they  would  form  a  horse  implement  for  sowing  or  for  manuringv 
or  for  performing  both  operations  simultaneously.  If  the  seeds  are  to  be  drilled  into  the 
ground,  the  coulters  for  drawing  the  furrows  are  affixed  to  the  slotted  guide  bar. 


lAON  STBAM  BOILSBS,  VerttU  C0PPK&  BOILS&S. 
{From  an  American  Corrupoudent.) 


It  hoa  been  for  many  years,  and  atill 
is,  the  practice  of  scientific  men,  to 
recommend  copper  in  preference  to 
wrought  iron,  for  boilers  to  heat  water 
or  other  fluids,  on  the  ground  of  the 
superior  conducting  power  of  the  former 
over  the  latter  metal ;  and  it  will  doubt- 
less appear  strange  to  many,  that  a  doc- 
trine so  generally  received  should  now, 
for  the  ftrat  time  (known  to  the  writer), 
meet  with  the  most  unqualifiied  dissent. 
The  superior  conducting  power  of  cop- 
per over  iron  admits  of  no  doubt,  and  yet, 
upon  this  confessedly  correct  basis,  has 
been  raised  the  most  fallacious  doctrine 
which  the  whole  range  of  scientific  engi- 
neering of  the  present  age  can  produce. 
It  is  scarcely  possible  to  imagine  the 
enormous  amount  of  money  wasted,  and 
worse  than  wasted,  in  this  country  alone, 
by  the  use  of  copper  instead  of  iron  in 
the  boilers  of  steam  boats,  to  say  nothing 
of  locomotives.  Four  boilers  were  re- 
centlv  put  into  an  United  States  steamer, 
which  cost  120,000  dollars,  and  weighed 
140  tons,  while  iron  ones,  according  to 
Professor  Renwick,  would  have  cost  only 
34,000  dollars,  and  have  weighed  only 
82  tons;  thus,  in  addidoa  to  the  86,000 


dollars  useless  first  cost,  there  is  an  use- 
less weight  of  58  tons  also. 

That  such  an  enormous  outlay  should 
be  sanctioned  may  well  excite  surprise, 
founded,  as  it  is,  upon  an  engineering 
blunder,  did  we  not  remember  another 
which  kept  its  ground  for  some  time  io 
England,  the  much  valued  invention  of 
Blenkinsop,  in  the  early  days  of  railroad 
engineering.* 

In  the  case  with  these  and  many 
other  boilers  (more  particularly  Govern- 
ment ones),  the  heaviest,  dearest,  and 
weakest  material  is  employed,  for  rea- 
sons, which,  sooner  or  later,  must  appear 
too  childish  to  be  entided  to  notice. 

The  experiments  which  have  been 
made,  proving  that  copper  is  a  better 
conductor  of  heat  than  iron,  are  princi- 
pally those  of  M.  Biot,  and  M .  Desprets. 
On  a  bar  of  each  metal  being  plunged 
into  a  bath  of  mercury  or  of  molten 
lead,  it  was  found  that  although  the 
temperature  of  each  was  of  course  almost, 

*  Tlili  invention  consisted  in  placing  cogs  upon 
the  rails  and  wheels,  to  get  a  foot-hold,  as  it  were, 
having  first  assumed  that  the  <'  bite"  would  not  he 
sufficient  to  prevent  the  wheels  going  round  without 
moving  the  carriage  forward. 
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if  not  absolutely  identical,  at  the  small- 
est  amiTeeiable  distance  from  the  bath, 
jet  the  copper,  being  the  best  conduc- 
tor of  heat,  kept  it  to  itself,  or  would  not 
readily  part  with  it,  while  the  iron  was 
an  inferior  one  in  conducting  power,  in 
consequence  of  parting  with  it  more 
rapidly.  The  term  '*good  conductor"  has 
therefore  been  applied  erroneously,  be- 
cause it  was  intended  to  convey  the  idea 
that  it  would  convey  or  conduct  the  heat 
or  caloric  of  the  fire,  through  itself, 
into  the  water  on  the  other  sidc'^which 
does  not  apply  to  copper  but  to  iron; 
which  is  confirmed  by  the  facta  which 
are  well  known,  that  ike  absorbent  and 
ratUatwe  powers  are  aiwajfs  equal  in  the 
same  metal,  and  are  far  greater  in  iron 
than  in  copper,  while  the  latter  metal  is 
in  the  same  ratio  the  best  reflector ;  for, 
reflection  is  inversely  as  radiation,  as 
proved  by  Leslie  and  others.  The  power 
of  reflection  then,  appears  to  control  that 
of  radiation,  &c.,  to  conflne  the  caloric 
within  the  metallic  (copper)  surfaces,  or 
at  least  within  that  depth  in  which  the 
power  of  reflection  lies. 

With  these  facts  before  us,  together 
with  otheis  proving  beyond  a  doubt  that 
all  other  things  being  the  same,  more 
water  is  evaporated  in  tlie  same  space 
of  time  in  iron  than  in  copper  boilers, 
with  the  same  amount  of  fuel :  it  is  not 
possible  that  the  present  absurd  and  fal- 
lacious arguments  can  stand  another  year; 
and  their  downfall  must  be  hailed  with 
pleasure  by  all  who  love  the  truth  and 

Iirogress  of  science,  and  will  inevitably 
ead  to  the  perfecting  of  boilers,  made  of 
that  still  most  noble  of  all  the  metals, 
iron — glorious  iron. 

Copper  being  a  better  reflector  than 
iron,  is  ihen,  in  consequence,  inferior  as 
an  absorber  of  caloric,  and  for  the  same 
reason  also  as  a  radiator,  but  superior  as 
a  conductor,  that  is,  as  a  retainer ;  for 
it  appears  that  it  is  difficult  for  the  caloric 
to  get  into  copper  (as  compared  with 
iron),  and  equally  difficult  to  get  out  of 
it  again  when  it  has  once  got  in,  and 
therefore  it  expands  within  it,  so  that  in 
a  locomotive  boiler,  with  copper  tubes  of 
a  moderate  length,  the  end  of  the  tubes 
next  the  smoke- box,  may  be  conveying 
away  the  heat  from  the  end  next  the 
furnace, — a  state  of  things  which  it 
behoves  our  railway  engineers  and  direc- 
tors to  look  after,  as  one  of  the  elements 
of  extravagance,  in  that  most  economi- 
cal boiler. 


Iron  absorbs  heat  so  much  more  ra- 
pidly than  copper,  that  many  explosions 
have  occurred  which  would  not,  had 
copper  been  used ;  although  this  is  ad- 
mitted, it  is  a  little  too  oad  to  praise 
copper  for  this  also,  that  it  will  not  let  a 
boiler  blow  up,  when  everything  con- 
sidered, it  ought  to  blow  up,  if  a  food 
fire  and  a  good  medium  through  which 
to  convey  its  caloric  into  the  water  have 
any  virtue  in  them.  Copper  cannot  be 
a  good  medium  through  which  to  raise 
steam  and  a  bad  one  to  blow  up  with ; 
that  is  rather  too  much,  yet  the  argu- 
ment means  this  if  anything ;  neverthe- 
less, it  is  admitted  that  this  is  not  the 
ground  on  which  any  dependence  can 
be  placed,  because,  whenever  such  a 
catastrophe  has  happened  it  has  arisen 
from  a  defective  arrangement  of  the 
boiler— in  fact  the  greatest  dtfect  that 
can  properly  occur  in  the  designing  of 
a  boiler — the  want  of  complete  and 
thorough  circulation  of  the  water  within 
it — on  precisely  the  same  principle  as 
the  circulation  of  hot  water  in  pipes,  for 
the  purpose  of  warming  buildings.  No 
boiler  of  such  a  construction  as  here 
recommended  ever  blew  up  from  the 
cause  alluded  to,  as  it  is  well  known  that 
water  is  a  far  better  conductor  of  calorie 
than  any  metal,  in  the  proportion  (ac- 
cording to  the  experiments  of  Mr.  Parkes 
of  England),  of  above  26  to  10. 

T.  A.  R. 

Kew  York,  Jul/  2, 1849. 


THI  VBBBDO  NAVALIS. 

It  appears  from  Mr.  Paton's  observa- 
tions respecting  the  teredo  navalis  and 
other  sea  worms,  that  their  ravages  are 
not  prevented  by  impregnating  wood 
with  poisonous  solutions, — that  they^ee^ 
on  wood,  woody  fibre  having  been  disco- 
vered in  the  body  of  the  teredo ;  and  he 
concludes  that  small  quantities  of  poisons 
do  not  affect  them. 

In  Sir  Samuel  Bentham*s  ''Naval 
Papers,"  No.  VI.,  page  18,  it  is  said — 
*'  I  have  uoderstocKl  that  impregnation 
with  oil  has  been  used  with  good  effect 
for  the  preservation  of  wood  against 
decay,  as  well  as  against  the  destructive 
action  of  the  sea  worm ;  and  some  expe- 
riments I  made  at  Plymouth  Dockyard 
many  years  ago,  gave  reason  to  expect 
that  this  mode  would  be  advantageous." 

Not  any  note  remains  of  those  experi- 
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ments  amongst  Sir  Samoel's  papers; 
but  the  manner  in  which  they  were 
made,  at  his  desire,  by  Mr.  Jenner,  of 
Plymouth  Dockyard,  was  as  follows : — 
Several  pieces  of  wood,  similar  in  kind 
and  size,  were  taken  to  be  experimented 
on ;  half  the  number  of  them  were  im- 
pregnated with  common  cheap  oil,  the 
other  half  left  in  their  natural  state ;  the 
whole  of  them  were  sunk,  close  by  one 
another,  in  a  pool  of  water  where  the 
sea- worm  was  known  to  commit  its 
ravases  ;  the  experimental  pieces  of 
wood,  after  having  been  immersed  in 
the  sea  water  for  a  considerable  length 
of  time,  were  taken  up,  when  the  un- 
prepared wood  was  found  to  be  very 
much  worm-eaten,  but  the  pieces  impreg- 
nated with  oil  were  untouched,  and  in 
every  respect  sound. 

If  the  different  sea-worms  feed  upon 
wood,  may  it  not  be  possible  that, 
although  mineral  poisons  do  not  injure 
them,  yet  that  it  m^y  be  either  dij^^ste- 
ful  to  their  palates,  or  may  be  incompa- 
tible with  their  meaps  of  comminuting 
wood  80  as  to  prepare  it  for  their  food  ? 

Might  it  not  be  worth  repeating  Sir- 
Samuel's  experiments,  by  impregnating 
wood  with  different  kinds  of  low-priced 
oils? — train  0U9  for  instance,  coal  tar, 
&c.? 

A  gentlemani  who  made  numerous 
observations  respecting  the  different  sea 
worms  at  Sheerness,  found  that  piles  and 
woodwork  there  that  h%d  been  paid  with 
coal  tar,  in  a  great  degree  resisted  their 
destructive  attacks. 

M.  S.  B. 

MABXVB    PROPULSION — MACINTOSH'S 
SUBSTITUTB  FOR  TBI  SCRSW. 

A  few  4ays  ago  we  had  the  opportanitj 
of  inspecting,  at  Messrs.  Johnson,  Cam- 
mell,  and  Co.'s  Cyclops  Steel  Works,  a 
remarkable  improvement  effected  in  the 
machmery  for  propeUing  steam  vessels.  It 
is  the  inventioR  of  Mr.  Macintosh,  and  is 
manufactured  at  the  Cyclops  Steel  Works. 
The  propellers  hitherto  in  use  have  been 
invariably  made  from  cast  metal,  and  when 
at  rest  or  in  motion  are  a  perfect  screw, 
alwayt  at  the  9ame  pitch.  The  improved 
flexible  propeller  (Macintosh's)  to  which  we 
refer,  is  made  of  steel  well  hammered  and 
tempered,  and  set  at  an  angle  on  the  revolv- 
ing shaft.  When  at  rest  it  is  a  perfect 
plane,  but  when  in  aetion  it  forms  a  screw, 
and,  by  the  flexibility  of  the  steel,  assumes 
a  finer  or  a  coarser  pitc^i  according  to  the 


strength  of  the  adverse  aetion  of  the  water 
throogh  which  it  moves.  This  circumstance 
imparts  to  the  vessel  and  machinery  an 
easy  action,  espedally  in  rough  and  heavy 
seas,  which  has  never  been  attained  by  the 
rigid  screws  now  in  use.  Propellers  menu* 
factored  according  to  this  patent  are  not 
more  than  half  the  weight  of  those  made  of 
east  metal,  though  the  forgings  are  the 
largest  yet  attempted  to  be  made  from  sted. 
It  has  been  ascertained  by  experiment  that, 
in  point  of  speed,  tiiere  is  a  gain  of  at  least 
20  per  oent.  In  heavy  seas  or  rough  wea- 
tiier  this  propelLsr  can  be  easily  hoisted  on 
board  by  means  of  a  simple  block  and 
^okle,  thus  saving  the  expense  of  the  ma- 
chinery now  used  for  raising  the  cast  metal 
pnes ;  andi  ff'om  bring  mailable  and  tough, 
does  away  with  the  risk  of  breakage  which 
necessarily  ensnes  in  the  moving  of  a  cum- 
bersome piece  of  cast  metal.  In  cost  there 
is  a  saving  of  about  50  per  cent.  This  is 
considered  to  be  one  of  the  greateat  improve- 
ments yet  made  in  marine  propulaion.  Se- 
veral of  these  propellers  have  already  been 
manufactured,  and  the  Lords  of  the  Admi- 
ralty have  ordered  a  trial  to  be  made  or  the 
Bu  government  Tessel  at  Portsaio«tfa.«— 
Sheffield  Timee. 


RLRCTRO-MAOKBTIO  RMOINRS, 

The  notion  of  obtaining  an  efiecdve  mo- 
tive power  from  deotro*magnetism  is  still 
so  great  a  favourite  among  ingenious  speon- 
culators,  ^hat  too  much  publicity  cannot  be 
given  to  the  following  statements  and  calca- 
lations  on  the  subject  by  Mr.  Eobert  Hunt, 
the  Keeper  of  Mining  Reeords  in  the  Mu- 
seum of  Economic  Geology.  They  are 
extracted  from  a  lecture  recently  delivered 
by  Mr.  Hni|t  before  the  Society  of  Arts : — 

The  author  lays  it  down  as  a  fixed  law, 
whether  in  reference  to  the  deotric  light, 
heat,  or  motive  force,  that  for  any  gtven 
reauli  produced,  a  given  quantity  of  eome 
material  must  he  comumed  in  the  battery. 
As  it  is  necessary  to  bum  a  certain  quantity 
of  coal  to  produce  the  required  horse  power 
in  a  steam  engine,  so  is  it  neoessary  to  effect 
a  similar  change  fai  a  certain  quantity  of  the 
elements  of  a  voltaic  battery  to  produce  any 
given  eleetro-magnetlo  force.  The  result  oif 
many  hundreds  of  experiments,  deduoed  in 
all  oases  from  magnetic  arrangements,  giv- 
ing the  maximum  effect,  with  the  least  con- 
sumption of  material,  was  as  follows  t— 

A  grain  of  sine  consuoked  in  the  battery 
induced  an  electro-magnetic  force  capable 
of  lifting  80  lbs.  1  foot  high  \  whereas,  in 


lULBciBo-iuaincxfc  wdims. 


« 


tiM  hoflen  of  te  Connih  ptsam  «^ia*t 
1  grain  of  coal  prodoood  ■team  power  eapa- 
Ue  of  liftiiig  143  U»a«  throngli  the  lame 


The  eleetro-nagiietao  force  can  be  pro- 
duced with  Uie  greateat  eoonoBiy  in  tkoM 
tvtteriee  where  the  chemical  excitement  it 
iht  greateat.  One  horae  power  ia  obtained 
in  an  electro«magnetic  engine  of  any  given 
cgnatrvction  at  the  coat  rdativelj  of  45  Ibf , 
of  line  in  a  Grore's  battery,  and  of  75  lb«« 
of  line  in  a  DanielTa  battery~a|iowing  that 
a  great  miatake  ia  made  in  cnde«TO«fing  to 
qhtain  alowly-acting,  t«  €,,  coaatfnt  batterie«, 
aa  they  are  c^lied— to  work  eiectro-nagnetie 


V  The  aetkm  of  electro«magnatiwi  tkrmi^k 
^peee  ia  next  diacnaMd  by  Mr.  Hont,  and 
tiie  results  deduced  by  him,  from  many 
hnndreda  of  ezpcrimenta,  are  as  follows ; 

The  armature  being  in  the  first  place 
brought  into  contact  with  the  magnet,  waa 
fixed  to  one  end  of  a  beam,  and  the  weighta 
in  the  opposite  scale  necessary  to  remoTe 
the  armature  waa  tiie  measure  of  the  force 
exerted.  By  an  easy  adjustment,  the  con- 
tact of  the  magnet  was  alterwarda  prevented, 
and  tiie  force  exerted  waa  weighed  off  in 
the  same  way.  By  thh  it  will  be  seen  that 
the  attrac^iYC  force  of  an  electro-magnet 
diminishes  with  the  distance  with  astonish- 
ing rapidity  ;-^ 
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14 


The  lesnlta  of  experiments  made  with  one  of  Mr.  Hjorth*s  engines,  and  fnmiahed  by 
that  gentleman,  were  aa  foUowa  :— 


Pistance  of  piston 
from  cylinder,  in  inches. 

1     

u 

2i 

3    

4    

5     


Attractive  fbrea 
in  lbs.  avoirdupois. 

160  ... 


140 

124 

88 

80 

72 


Angle  of  directian  of  msgnetk 
force  with  the  Ut9  of  cylinder. 

42*  34' 

12^ 
57' 
22' 
39' 
58' 


50* 
60* 
67* 
72* 
75* 


In  thia  it  will  be  seen  that  tiie  force  is  measured  at  the  distance  of  an  inch  i^  the  fint 
place,  whereas,  by  reference  to  Mr.  Hunt's  Table,  it  will  be  seen  that  the  great  loss  of 
power  is  at  distances  under  the  l-25th  of  an  inch.  Mr.  Hunt  next  draws  attention  iq  the 
results  obtained  by  Dr.  Scoresby  and  Mr.  Joule,  which  were  as  follows  : — 


Ealeof  nrelution  of  Vorse  of  Zlne  destroyed  per       Ponnde  lilted  1  foot 

msgnet  per  minute.  Current.  hoar,  In  gf  sine.  liigh  per  hour. 

Hot        /140 920  205 21>100 

SoMitioB.   L180 850  190 17,820 

80 850  190 8,800 

102 670  ..., 151 9,000 

114 13300  291 10,030 

122 10000  223 12,672 

In  the  inTestigations  which  Mr.   Hunt      he  gives  the  following  as  the  means  of  many 
has  made,  he  has  proved  that  the  moment  a      exp,erimeQ^  abowiog  this  loss : — 
magiiet  is  set  in  motion  it  loMS  power,  and 
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Fone  of  Canenfc                  Foree  of  Cumnt  the  iiiTeiitioii  into  nae  in  all  itt  Tftrioiis  ap« 

Magnet  at  r«st.                    Magoet  in  motton.  pKcttioM  and  adaptations. 

2232 920  It  was  not  made  known  to  the  jurors,  by 

2232 850  gome  Strang  OTersight,  that  Mr.  Taylor 

1^1 • •  •  •     850  was,  at  the  time  the  trials  were  going  on,  in 

3381 678  possession  of  Shorter's  original  models  and 

2081  1300  drawings,  whieh    elearlj  prove   that  Mr. 

2035 1000  Shorterwas  the  inventor  and  owner  of  the 

Whenever  any  magnetic  body  U  made  to  «  propeller,"  and  not  Mr.  Smith  or  Mr. 

move  in  front  of  a  magnet,  the  magnet  im-  Lowe,  whose  claims  have  been  conteatad  in 

mediately  loses  attractive  force;  the  mean  two  or  more  trials. 

of  a   great   many  experimenta  being    as  Mr.  Taylor  has  a  small  model,  which 

fbllowa : —  formerly  was  the  property  of  the  late  Mr. 

Attractive  Foree  of  Maonete.  Edward  Shorter,  which  was  eihibited  before 

Sir  Robert  Seppings,  Sarveyor  of  the  Navy, 

^\^-                               '°  ^^^'  in  the  year  1830,  by  him,  at  Somerset  Honie. 

-    '                                        jy. '  This  model  fnlly  demonatratea  the  invention 

"J II  as  claimed  by  Mr.  Lowe.— The  shaft  lies  in 

"^ ig  a  line  with  the  keel,  passing  through  the 

y^ ??  vessel  below  the  water  line,  having  a  pro- 

^ ?i  peller  with  two  vanea  attached  to  it,  work- 

Y? \(k  ing  between  a  mdder-poat  and  stern-post. 

*^ ^"  Mr.  Taylor  is  also  in  posaession  of  hia 

In  condnsion,  Mr.  Hunt  contends  that  curved  vane  propeller,  a  section  of  a  screw 

with  any  form  of  voltaic  battery  now  known,  which  was  applied  to  his  modeU  i  it  corre- 

the  application  of  electro-magnetiam,  aa  a  gponds  precisely  with  Lowe's  description  of 

motive  power,  is  almost  hopeless  within  any  the  propeUer,  as  it  is  given  in  hia  spedfiea- 

moderate  limite  of  expense.  tion,  though  unlike   that  which  ia  repre- 

A  grain  of  sine  produces,  on  the  best  gented  by  the  drawing  attached  to  it. 

form  of  dectro-magnet,  a  foroe  equal  to  Captain  Carpenter  is  also  in  possesaion 

lifting  a  weight  of  80  lbs.  1  foot  high  ;  but  of  one  of  Shorter's  original  curved  vaned 

aa  this  power  dimmUhes  so  rapidly  through  propellers,  which,  when  placed  side  by  aide 

apace,  and  as  it  again  diminished  the  mo-  of  Lowe's  original  propeller,  and  compared 

ment  motion   U    eateblished,  the    highest  with  his  specification,  would  convmce  any 

power  it  ia  capable  of  exerting  in  practice  intelligent    jury   that    the    invention  waa 

ia  40  lbs.,  whereas  a  grain  of  coal  exerte  a  Shorter's,  and  not  Lowe's, 

power  equal  to  143  lbs.    Zinc  coste  216d.  xhe  original  drawings  show  that  Shorter 

per  cwt.,  coal  leaa  Uian  9d.— therefore  the  „ged  his  patent  propeUer  over  tiie  bows  by 

cost  of  working  a  magnetic  engine  would,  outriggers,  which  Lowe  has   had  the  an- 

nnder  any  conditions  now  known,  be  very  aacity  to   state  in    hU  patent,  "  failed," 

much  more  than  one  hundred  timea  more  which  is  not  the  fact,  as  it  can  be  proved 

expensive  tiian  tiie  cost  of  working  a  steam-  f^a  certificatea,  letters,  and  documente, 

engine.  transmitted  to  Mr.  Shorter  from  Admiral 

— ♦ —  Bickerton,   and  other  naval  officers,  who 

aQ»w  PnoP«LLiNo  witoessed  his  experiments  in  Uie  year  1802, 

aoEEW  PEOPBLLiNO.  ^^^  ^^  ^^  gucocssful  iu  propdUog  sfaipa  at 

ToSt^ineert,  SMp^oumera,  endallPereona  »  aatisfactory  speed,  so  far  as  that  portion 

Jntereeted  in  the  Screw  PropeUer.  ©f  w,  indention  waa  concerned. 

Whereas,  there  has  been  much  conflicting  Witnesses  of  the  highest  respectability 

evidenee,  and  great  deception  practised  in  can  be  brought  forward  to  prove  that  theae 

endeavouring  to  prove  who  ia  the  just  and  models  and  drawings  were  publicly  exhibited 

rightful  claimant  for  the  screw  propeller,  it  before  the  24th  of  September,  1838,  the 

ia  only  right  and  proper,  for  the  sake  of  date  on  which  Lowe'a  specification  was  en- 

truth  and  justice,  tliat  the  following  infer-  rolled.    Therefore,  as  Lord  Denman  atated 

mation  should  be  made  known :  before  a  jury  in  a  trial,  Lowe  e.  Penn,  in 

like  jury  in  each  trial  have  not  been  able  the  Court  of  Queen's  Bench,  February  25tfa9 

to  elicit  justice,  in  consequence  of  not  hav-  1841,  "That  if  this  invention  had  been 

log  heard  the  evidence  of  Mr.  Taylor,  who  used  before,  or  specifically  described  l>efore, 

was  the  partner  of  the   late  Mr.  Edward  so  that  the  instrament  could  be  made  from 

Shorter ;  also  of  Captain  £.  I.  Carpenter,  the  description  of  it,  then  the  party  claiming 

R.N.,  who  made  important  experiments  with  could  not  be  called  the  inventor,  or  be  en- 

Shorter's  propeller,  with  a  view  of  bringing  titied  to  a  patent."    As  it  can  be  proved, 
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M  mdoalited  Mtboritf,  that  the  laTention 
hai  been  io  elcwly  explained  and  deaeribed 
bj  Mr.  Tajlor  and  Captain  Carpenter,  at 
61,  Gracechwch-stnet,  City,  on  the  modeb 
tbof  e  atafted*  that  any  ordinary  engineer 
novld  have  made  the  "  Propeller/'  and  have 
fttted  m  ateam  TCMd  with  it  from  the  deacrip- 
tioB  they  gave  of  it  before  Lowe'a  apedfica- 
tkm  waa  enrolled*  it  ia  dear  that  the  adran- 
tagee  aiiaing  from  the  iovcntion  belong  to 
Shorter,  or  hia  hein  and  foeeenora,  and  to 
thoae  penwna  whooe  mdnetry  eanaed  it  to  be 

Botioed  by  the  pnblie. 

It  ie  therafora  highly  deairable  that  there 
abovild  be  another  trial,  in  order  that  the 
rightfnl  ovmer  may  be  aaccrUined,  to  that 
eaglneera  and  penona  intereated  in  the  pro- 
petier  may  not  have  to  pay  for  the  right  of 
patent  of  an  invention  whidi  bdongi  to  the 
pabBc,  that  JQitiee  may  be  done  to  aU  p«r- 
lona  intereated  in  the  invention,  that  the 
propdler  may  carry  with  it  a  tmthfnl  hia- 
tory  to  poaterity,  inatead  of  a  falae  cha- 
raotert  in  whldi  light  it  now  itandt  before 
die  world* 

Eogineen  making  an  extra  duurge  to  per- 
aona  for  the  propdler,  in  conaequence  of 
the  patent  right,  must  see  the  ncceiai^  of 
having  another  trid,  aa  it  is  a  charge  which 
would  dwaya  be  liable  to  be  diipnted  on 
the  gronnda  of  injaatiee,  ao  long  aa  the 
patent  right  appeara  to  be  hdd  by  peraona 
not  joatly  entitled  to  it. 

From  yovr  moat  obedient  and  hnmole 

Servant, 

J.  J.  O.  TATLon, 

Patentee  of  the  mode  qf 
ehipping  and  unthq/ping 
the  Propeller  in- board 
through  a  well-hole  or 
trunk. 
N.B.    Mr.  Lowe  waa  an  apprentice  of 
Mr.  Shorter'a,  and  worked  for  him  as  a 
jowneyman  for  yeara,  and  until  within  a 
law  daya  of  hii  death,  which  took  place 
Febmary  4th,  1836»  aged  76  years. 
60,  Gfacecliuwh-ftwt,  Cliy.  July  3ril,  1850. 


yLOATIMO    CAISaOH    OATB   AT  PLYMOUTH 
DOOKTABD. 

We  gave  some  time  ago  (vol.  xlix.,  p.  441) 
adeaeriptiott  of  the  floating  caisson  gate 
dedgned  by  Sir  Samuel  Bentham  for  the 
Great  Basin  at  Portsmouth,  and  erected 
under  hia  immediate  superinteDdence.  A 
nmilar  work  baa  just  been  completed  for 
^  new  worka  at  Keyham  (connected  will) 


the  Plymouth  Yard),  by  Mcaars.  William 
Fairbdm  and  Sosa,  of  Manchester.  We 
extract  the  following  account  of  it  from  a 
loed  paper: 

The  caisaon  is  a  huge  hollow  iron  box  of 
the  form  of  the  entrance  to  the  lock,  per- 
fectly flat  at  the  ndea,  82  feet  6  inchea  long 
at  the  top,  only  13  feet  6  inchea  wide,  and 
of  the  enormona  depth  or  height  of  42  feet. 
The  lower  part  of  this  box  ia  formed  into 
an  nr  diamber,  or  what  may  be  termed  the 
lungs  of  the  caisson,  by  a  strong  iron  deck 
which  ia  carried  from  dde  to  side  at  a  hdght 
of  about  12  feet  from  the  bottom,  and  made 
perfectly  air-tight.    The  capacity  of  this  dr 
chamber  is  so  adjusted  that  when  the  caisson 
is  immersed  in  water,  the  eonfloed  air  exerta 
a  buoyancy  a  little  in  excess  of  the  total 
weight  of  the  caisson ;  and  as  by  means  of 
duice  valves  the  water  is  allowed  to  enter 
the  inside  of  the  caisson  and  fill  it  from  the 
top  deck  of  the  air  chamber  upwards  to  the 
level  of  the  water  outdde,whatever  that  may 
be,  it  follows  that  at  any  point  of  the  tide, 
and  with  any  depth  of  water  greater  than 
that  which  would  float  it,  the  caisaon  would 
swim  a  few  inches  clear  of  the  masonry. 
The  total  depth  of  the  oaisson  is  about  5 
feet  greater  than  the  depth  of  the  water  at 
the  entrance  to  the  lock  at  high  spring  tide, 
and  this  space  is  made  available  for  the 
means  employed  for  sinking  and  moving  the 
caisson.     A  water-tlgbt  tank  Is  formed  In 
this  part  of  the  caisson  capable  ef  holding 
60  to  70  tons  of  water  supplied  to  it  from 
the  water-mdn  of  the  dockyard ;   and  it 
depends  upon  the  presence  or  absence  of 
this  qosntity  of  water  in  the  upper  tank 
whether  the  odsson  remains  firmly  resting 
on  the  masonry  and  dodng  completely  the 
entrance  to  the  lock,  or  floats  a  few  inches 
clear  of  the  floor  ready  to  be  hauled  by 
capstans  into  the  recess  in  the  eaithwork 
which  has  been  prepared. 

The  ingenious  manner  in  which  the  buoy, 
ant  principle  is  taken  advantage  of  consii- 
ttttea  the  most  meritorious  feature  of  this 
scheme,  for  the  emistion  of  the  smsll  quan- 
tity of  water  confined  in  the  top  tank  (which, 
by  means  of  an  ordinary  vdve  placed  in  its 
bottom,  is  acoompliahed  in  about  two  mi* 
nutes)  dispenses  with  the  laborious  and 
expensive  process  of  pumping,  which  has 
ufqally  to  be  resorted  to. 


The  plia  of  eonitruetioD  about  to  be 
described  wa«  originill;  dmlgned  for  tbe 
jireat  biiildlnft  to  be  creeled  In  Hyde 
Park  for  the  Exhibition  of  1651,  but  not 
formally  sufamltlfd  lo  ihe  Commlasioa- 
en  intruKted  nith  (he  managemeDt  of 
that  undertaking  (though  mentioned 
privatelj  to  iome  of  its  membera)  ;  and 
It  ii  now  published  from  an  impreBtioD 
that  it  mar  ^  fonnl  advantageoua  in 
other  caiea  nheie  a  large  spaoe  ia  re- 
quired lo  be  covered  in.  Tor  some  tem- 
^rar^  pnrpoae,  free  frmn  an^  obatmc- 
tioD  to  aigbt,  or  commnoloatiDn  from  itt- 
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lerjor  divuion  walla,  or  roof  liea  and 
IruBslng.  A  bailding  on  this  plan  doet 
not  upire  to  the  character  of  being 
"  lire-proof;"  and  Ita  derigner  must 
confeM  that  he  Is  at  loss  to  diieoTer  ihe 
wisdom  of  promising  (be  world  that  the 
building  for  the  ftrUicoming  Exhibition 
shall  be  perfectlj  safe  from  Sre,  when 
for  ten  times  lets  than  the  aum  it  wili 
take  to  erect  atioli  a  Are-proo(  aimetiuv, 
any  flre-oSoe  in  town  would  iqaure  Ibt 
entire  affiur — building,  goods,  and  all. 
Bnt  he  eoofldentlf  avbinfu  it  to  the  jodg- 
ment    of  his  prtrfeHJoDsl    hrethren  af 


ng.  3. 


''^^^^W^ 
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superior  to  anyihing  jet  proposed  for 
simplicity  and  eheapneai,  for  the  ease 
and  ripidiij  with  which  it  raaj  be  put 
up  and  removed,  and  for  its  general 
•i;;btlincsB  and  perfect  efficiency.  Tbe 
Commissioner!  are  said  to  have  adopted 
Ihe  glaas-houac  plan  of  Mr.  Ptxlon, 
hut  (to  pay  nothing  of  other  objecliooa) 
that  vrill  cost  at  least   three  timet   the 

The  novetty  of  the  preient  plan  of  con- 
' lists  in  placing  all  the  work 


If   thh  wtll    TC17  Tlteljr  dot 


supporting  the  roof  on  the  outaide  be- 
tween the  parallel  lines  of  roof.  Some 
idea  oF  Us  appearance  tnaj  be  obtained 
bj  supposing  a  number  of  railvaj  station 
roofs  placed  side  by  tide,  and  then  turned 
uptide  down,  10  as  to  bring  the  whole  of 
the  ties,  &D.,  to  the  outatde.  Pig.  I 
reprnenlsaplanofa  portion  of  thereof; 
ig.  4  it  a  seclion  on  the  line  E  F,  show- 
ing the  trussed  girder  or  joist,  do  tbo 
lower  Mrt  of  which  the  couples  of  the 
roof  aout,  and  from  tbe  upper  pari  of 
which  they  are  tied,  aa  shown  in  flg.  3. 
Fig.  2  shows  the  timber  couples  which 
oonneot  the  iron  side  columns  (propoeed 
to  be  placed  forty  feet  apart)    train- 
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in  tlM  oommeroUl  world*  that  hat  b«aa  m 
long  enjoyed. 

It  U  probeble  tbtt  Great  Britain  can* 
aot  eompete  witk  pnany  'other  portiooa 
of  the  globe,  io  the  conatraotion  of  low* 
priced  wQodoa  Teaaela,  and  that  eve  long 
our  ehipwright's  yarda,  will  be  merely  plaoea 
for  repairing  damaged  Teaaelf ,  rather  than 
for  biKilding  new  onea ;  whereaa,  if  we  bend 
our  energiea  to  the  ancceaifnl  applieation  of 
iron  for  the  pnrpoeea  of  ahip-boilding,  it  ia 
likely  that  we  ahonld  command  the  market 
in  ahip-bnilding,  and  poaaesa  a  commereial 
fleet  of  the  higheat  order.  v 

Let  as  aaaeme  that  there  are  no  prejn. 
dieea  to  overeome ;  and  no  objeotionay  real 
or  imaginary,  to  be  removed,  and  oooliy 
eoQsider  the^ndatiTe  benefita  that  mmy  aoerae 
(fom  the  employment  of  the  raapeetiTe  ma- 
teriala.  We  will  eonaider  the  advantage  to 
the  State,  of  naing  the  one  or  the  other. 

Ija  the  bnilding  of  a  firat-daaa  oak  ahip, 
of  500  toni,  we  ahaU  require  abont  700  tons 
of  timber  in  the  rongh.  That  timber  occa« 
pied  112  acrea  of  land,  oi^  an  average  7ft 
years,  and  is  worth  more  than  1,20U/.  aa  it 
stands,  growing,  before  any  labour  of  an 
artisan  has  been  bestowed  on  it ;  or  in  other 
words  1,200/.  is  the  value  of  the  raw  mefe- 
rial,  before  it  ia  manufKtared.  The  hull, 
when  finished  for  lanncfaing,  will  be  wortii 
6,O00/. ;  the  value  of  the  raw  material  being 
one-fifth,  or  1,200/. ;  and  of  labour  and  pro- 
fita,  four-fifths,  or  4,800/.  The  value  of 
the  raw  material  for  an  iron  ahip  of  the 
same  sise  would  be  abont  50/., — ^being  the 
royalty  paid  to  the  owner  of  the  aoil  in  the 
liberty  to  work  the  iron  ore,  limestone,  and 
ooal ;  the  labour  and  profit  would  be  nearly 
6,000/.,  say  5,950/ 1  and  we  shall  then  have 
an  iron  ship  costing  6,000/.^-of  which  tlie 
raw  material  costs  less  than  half  per  cent. 

Some  persons  may  eatimate  tiie  value  of 
iron  and  oak  veasels  at  less,  or  atmwv, 
than  the  foregoing  figurea,  which  may  not 
be  the  exact  value  of  the  reapective  claaaea, 
but  they  are  auificiently  near  the  truth  to 
exemplify  the  real  facts. 

We  have  then  a  vessel  of  500  tons  costing 
6,000/.,  whether  of  wood  or  iron.  The  oak 
vessel  would  not  last,  on  the  average,  more 
than  15  years,  and  would  require  to  he  re- 
paired in  that  time  probably  five  timea,  at 
an  ezpenaeof  say  300/.  each  time,  or  a  total 
of  1,500/.,  and  thia  may  be  regarded  ea  a 
very  moderate  computation,  but  it  would 
increaae  the  cost  of  the  oak  ahip  to  7,500/., 
which,  if  sold  for  old  timber  at  the  end, 
would  fetch  250/.,  leaving  7,250/.  to  be 
divided  over  fifteen  years,  snd  we  shall  have 
473/.  as  the  annual  coat  of  the  oak  ahip  of 
500  tone,  exclusive  of  interest  or  capital. 
We  will  compare  thia  with  the  iron  vessel 


▼ersely  aeroes  the  ridges  of  the  roofs. 
The  eooplee  shown  in  ig.  3»  and  tho 
trussed  girder  in  fig.  4,  run  in  right 
angles  to  each  other,  and  impsrt  to  the 
roof  a  stability  not  possessed  by  roofs  of 
the  oommoD  constmction.  This  stability 
is  quite  indepeiident  of  the  walls,  or  of 
the  fixing  of  the  columns  at  the  bottom. 
The  columns  pass  up  through  the  roof 
to  the  level  of  the  top  of  the  trussed 
girder  ^g,  4;  and  eyery  col^mn  is  so 
worked  into  the  framework  of  the  roof 
that  it  cannot  have  the  least  lateral  mo- 
tion. This  roof  would  have  the  same 
kind  of  BtsbiUty  ss  that  possessed  by  a 
table— the  legs  corresponding  to  the 
oolBmns.  In  all  common  roofs  the  walls 
have  to  bear  th«  hiteial  strain— not  the 
thnisi  of  the  oouplest  bat  the  side  thmst 
produced  by  the  wind;  and  it  will  be 
gnnted  that  walls  capable  of  sustain- 
ing so  large  a  roof  so  large  as  that  re- 
quired for  the  exhibition  will  require  to 
be  exceedinffly  massive.  In  the  present 
roof  the  wal^  are  not  called  on  to  do  any 
work  of  the  kind — the  roof  would  stand, 
as  it  were,  on  its  own  feet. 

Another  advantage  of  the  new  roof  is, 
that  it  presents  a  fine  vaulted  appearaDce. 
perfecuj  free  from  all  beams,  joints,  and 
ties. 

The  desiffner  proposed  to  cover  his 
roof  with  sneet  lead,  as  the  cheapest 
temporary  covering.  The  cost  of  the 
sheet  leM  neoessarv  to  cover  such  a 
building  would  be  about  20,000/. ;  but 
tiien  it  would  produce,  for  re-meltinff,  at 
least  17,500/.  Zinc  would  cost  about 
10,000/. ;  but  its  value,  as  old  metal, 
would  not  pay  the  additional  labour  of 
laying  it  down  and  taking  it  up. 

R.  W.  T. 

July  17, 1850. 

OM  TBS  COHPARATITB  MBBITS  OF  IRON 
AND  WOOD  FOa  SHIP-BUILPIKO.  BT 
BDWIN   O.   TaBOII.LBS,  BStt.,    O.B.* 

The  subjeet  of  bulldiuf  iron  vessels,  is 
one  that  aaay  well  claim  the  attention  of  all 
who  are  intereated  in  the  prosperity  of 
Great  Britain. 

Success  in  this  branch  of  our  industry, 
may  be  regarded  aa  one  of  the  means,  by 
which  we  may  avert  the  consequences  of 
the  alterationa  in  our  Navigation  Lawi,— 
dreeded  by  many  as  calamities:  and  by 
which  we  may  maintain  that  pre-eminence 

*  From  the  lait  Annual  Report  of  the  Royal 
CotBwall  Pelyteehiiie  Soctoty, 
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of  Ihe  fame  siie  ooiUng  6,0001. ;  which,  on 
the  ETcrage,  may  be  fairly  estimated  to  laat 
twenty  years:  and  may  require  in  that 
time  to  be  repaired  ten  times,  at  an  expense 
of  100/.  each  time,  making  the  first  cost 
and  repairs  7,000/. ;  the  Tslue  of  the  old  iron 
ahip  at  the  end  of  twenty  years,  may  be 
estimated  at  600/.,  giving  us  f  ,400/.  to  be 
divided  by  twenty  years,  and  we  shall  hSTe 
320/.,  as  the  annual  cost  of  an  iron  Teasel 
of  500  tons,  ezdnsiYe  of  interest  or  capital : 
therefore  we  see  that  the  cost  to  this  coun- 
try of  using  oalc  vessels,  may  be  ezpreawd 
by  the  figures  473,  and  the  cost  of  using 
iron  Tessels  by  the  figures,  320,  or  if  we 
allow  for  errors  in  tlie  attempt  to  form  an  ae- 
ewate  approxissatlon,  we  have  still  a  great 
advantage  in  favour  of  iron  if  we  place  4  at 
the  figure  3,and  expreas  the  oak  vessel  by  4* 

But  an  iron  vessel  of  500  tons  register, 
would  carry  100  tons  more  thsn  the  oak 
vessel  with  the  same  displacement ;  nor  is 
this  all,  the  speed  of  the  iron  vessel  would 
be  much  greater,  and  it  will  run  6  miles, 
whilst  the  oak  goes  5^,  or  doing  aa  much 
in  eleven  montha,  aa  the  osk  does  in  twelve, 
or  earning  12/.  whilst  the  oak  vessel  earns 
11/.  Again ;  in  the  time  occupied  in  re- 
pairsy  the  iron  ship  would  not  be  detained 
two  weeks  in  the  year  on  the  average ; 
whereas  one  month  in  each  year  must  be 
allowed  for  the  aggregate  repairs  of  an  oak 
ahip,  or  ]  5  montiis  out  of  the  whole  time ; 
the  money  value  of  which  is  about  600/. ; 
whilst  the  losi  of  time  by  the  iron  vessel 
would  be  only  40  weeks,  or  10  months,  the 
loas  of  time  being  equal  to  266/.  We  have 
•n  advantage,  then,  of  one-sixth  as  to  stow* 
age  and  one-twelfth  as  to  speed,  making  a 
aaving  of  one*fourth  on  30«.,  or  reducing 
the  cost  of  carrying  by  an  iron  vessel  to 
22f.  6d,,  irrespe(^ve,  of  course,  of  the  wages 
and  victualling,  which  would  be  alike  in  each 
oase,  compart  with  40«.,  the  cost  of  carry- 
ing by  an  oak  vessel ;  besides  this,  we  must 
estimate  the  saving  in  time  for  repaira,  which 
we  see  is  as  266/.  for  iron  compared  with 
600/.,  aa  the  value  of  the  time  consumed  in 
delay  whilst  repairing  the  oak  veasel. 

Then  if  we  can  carry  for  22t.  6</.  what  has 
heretofore  oost  us  40«.,  would  not  the  adop- 
tion of  iron  veasels  keep  for  us  the  advanta- 
geous position  in  commerce  which  we  have 
long  enjoyed  ? 

But  it  may  be  argued  that  the  premises 
are  unsound,  and  therefore  the  conclusions 
are  false ; — that  an  iron  vessel  cannot  be  as 
safe  as  an  oak  one,  and  therefore  never  can 
Buoceed;  in  fact,  after  all,  "there  is  no- 
thing like  oak  I"  Weil,  let  us  examine  the 
subject  in  all  the  bearings  within  our  reach, 
and  perhaps  we  shall  conclude  that,  after 
all,  •<  there  is  notiiing  like  iron  /" 


We  shall  find  some  excellent  practical 
remarks  by  John  Grantham,  a  Liverpool 
ship-builder ;  he  says — 

*'  What  are  the  objecta  most  desired  bj 
the  merchant  in  the  choice  of  a  ahip  ?  theae, 
I  consider,  are— 

**  1st.  Strength,  oombined  with  light* 
ness. 

"  2nd.  Great  eapadty  for  atowage. 

•<3rd.  Safety. 

''4th.  Speed. 

"5th.  Darabmty. 

**  6th.  Economy  in  repaira. 

"7th.  Cost. 

'*  8th.  Draught  of  water. 

*'  I  trust  I  shall  be  enabled  to  prove  that 
iron  vessels  possess  advantages,  under  all 
these  heads,  in  so  eminent  a  degree  as  to 
render  them  superior  to  wooden  veiseU,  and 
address  myself  to  each  point  fai  its  respective 
order : — 

"  1st.   Strength,  combined   with  ligfat- 


"This  subject  involves  two  considera- 
tions— the  strength  of  the  materials,  and  tlie 
mode  of  uniting  them. 

"  The  great  strength  of  malleable  iron  to 
resist  strains  in  every  direction  is  well 
known,  but  to  those  who  are  not  conversant 
with  the  subject,  the  extent  to  which  this 
advantage  may  be  carried  out  is  not  at  first 
apparent,  or  how  the  material  may,  from 
comparatively  email  pieces,  be  so  combined 
in  large  masses  as  to  form  the  ponderous 
body  of  a  ship  ;  and  tbey  are  thus  too  apt 
to  prescribe  a  limit  to  its  use.  An  opinion, 
indeed,  is  now  very  generally  entertained 
that  iron  may  be  suitable  for  email  craft, 
but  is  inadequate  for  the  construction  of  ves. 
sels  of  heavy  burthen ;  this,  however,  is  a  sup- 
position so  erroneaus,  that  the  reverse  would 
be  much  more  correct ;  for  large  yessels  will 
afibrd  the  best  practical  demonstration  of 
the  superiority  of  iron  for  ship-building. 
In  the  application  of  timber,  obstruotiona 
increase  in  a  ratio  proportioned  to  the  in- 
creased size  of  the  vessel  to  be  built.  How 
often  has  the  ship-builder  the  greatest  diffi- 
culty in  obtaining  timber  to  suit  the  varied 
corves  of  our  finest  ships  ?  How  often  ia 
the  country  despoiled  of  its  noblest  orna- 
ments by  the  tempting  prices  he  is  com- 
pelled to  offer  for  its  magnificent  oaks  ?  the 
largest  of  which  are  frequently  insufficient 
for  his  purpose.  How  are  his  brains  racked 
and  his  patience  tried,  in  seeking  for  crooked 
timber  necessary  to  frame  a  sharp  floor,  or 
square  bilge  1  How  often  is  he  obliged, 
thongh  he  knows  it  to  be  injurious,  to  scarf 
the  frames  for  which  no  timber  can  be  found 
sufficiently  large,  to  enable  him  to  avoid 
such  defects  ? — and  is  not  this  one  cause, 
amongst  others,  why  oar  bnUding-yarda  am 
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tmptff  while  ow  porti  am  filed  witli  thipi 
from  other  natioBi,  m  whieh  timber  ii  more 
pkntifiil,  and  the  choice  more  ezteniiTe  ? 

*'  But  how  atande  the  eaaa  when  we  turn 
to  iron;  where  ia  the  frame,  efen  of  the 
most  intricate  form,  that  our  amitha  caonot 
mould  ?  Where  the  frame  or  beam  lo  laige 
that  iron  cannot  be  found  of  which  to  frihion 
it,  and  that  too»  If  need  be,  withoat  a  icarf  ? 
Here  there  are  no  knots,  no  tap,  no  catting 
aeroea  the  grain.  Here  there  b  no  naeleM 
timber,  placed  merely  to  fill  in,  or  to  eroea 
bntts.  Here  erery  inch  of  material  it  of 
aenriee,  and  erery  icrap  applied  to  fome 
naefolend. 

**  Iron  hae  alio  to  a  high  degree  the  power 
of  reiiating  compression.  Timber,  it  ia  ad- 
mitted, has  great  power  to  resist  tension  in 
the  direction  of  the  grain,  but  is  Tory  defi- 
cient in  strength  across  the  grain  ;  and  its 
power  to  resist  compression  is  also  rery 
limited,  espedaily  when  it  is  exposed  to 
moistore. 

"  Again ;  limber,  after  being  sometime  in 
nae,  b^mes  brittle,  and  ia  but  little  dis- 
posed to  bend. 

'*  Good  malleable  iron,  on  tbe  contrary, 
may  be  bent  double,  even  when  cold,  and 
doM  not  become  brittle  with  age,  eicept 
when  conTcrted  into  an  oxide.  The  ease 
also  with  which  iron  beams  and  framea  can 
be  wrought,  and  the  facility  of  obtaimng 
them  of  any  dimensions  in  one  piece,  OYer- 
oomea  one  of  the  greatest  difficulties  in  ship- 
boilding. 

"  I  l^ve  before  stated,  that  the  power  to 
increaae  tbe  stiffness  of  the  hull,  when  built 
of  iron,  is  unlimited,  end  provided  the  shell 
haa  originally  been  made  sufficiently  thick, 
additional  strength  may  at  any  time  be 
given  to  the  frame* 

"  The  objections  ariaing  from  the  use  of 
ftstenings  of  a  material  so  totally  different 
from  that  of  which  the  hull  is  composed, 
are  entirely  removed  in  iron  vessels :  in  the 
first  place,  the  outer  shell  of  the  vessel  is 
composed  of  a  series  of  plates,  so  riveted 
together  that  its  strength  ia  nearly  equal  to 
what  it  would  be  were  it  possible  to  form  tbe 
whole  of  one  plate ;  this  shell  is  independent 
of  all  indirect  means  for  preserving  its  com- 
pleteness ;  it  forms  one  grand  whole,  of  the 
same  material  throughout,  and  that  of  the 
strongest  kind.  This  shell  is  stiffened,  as 
before  described,  by  ribs  crossing  the  joints 
of  the  plates  at  shcrt  distaDces  apart,  and 
giving  ao  additional  security.  Beams,  kneea, 
bulkheads,  all  are  brought  together  in  one 
firm  mass,  and  united  by  numberless  short 
unyielding  rivets.  1  iimjr  venture,  indeed, 
to  say,  that  more  real  serviceable  fastenieg 
ia  often  employed  in  the  space  of  a  few 
inchea  in  an  iron  vesfel  than  is  in  most 


inatanees  brought  to  bear  on 
beam  of  a  timber-built  ship. 

(7b  ^e  conftntMrf.) 


one  entire 


THB   CTMAMSTIB. 

Sir,— Seemg  in  this  day's  JlecA.  Jfif  ., 
a  description  of  the  above  invention  as  re- 
giatered  by  Mr.  Fenn,  I  must  request  per- 
mission to  daim  the  bantUng  as  my  own— a 
bantling  hy-the-bye,  now  just  twenty-five 
years  old,  but  one  of  whieh  I  have  no  juat 
cause  to  be  aahamed. 

Sudk  of  your  readers  at  have  aoeess  to 
your  early  volumea,  may  see  at  page  04  of 
vol  v.,  a  very  accurate  description  of  this 
invention,  being  an  improvement  upon  a 
plan,  emanating  in  the  first  instance  from 
another  correspondent. 

I  remain.  Sir,  yours  respectfully, 

Wk.  Baodblbt. 

29,  Alfred-itreet,  Islington,  July  13,  1S50. 


tPBOIFICATIOMa      OF      BNCILI8H      PATBNTS 
BNmOLLBO   DUBINO  THB  WBBK,  BNDINO 

JULY  18,  1850. 

RiCHAun  Smith,  Clitberoe,  Ltncaster, 
manufacturer.  .Fbr  eertmn  improeimento 
m  loomijar  weavmg.  Patent  dated  January 
17,  1850. 

The  improvements  comprehended  in  the 
specification  of  this  patent  are  as  follow  :— 

1.  Two  drums  or  pulleys  are  keyed  on 
the  axles  of  the  driving  and  tappet  shafts  of 
the  loom,  which  are  placed  in  the  same  ver* 
tical  right  line,  and  between  them  there  is  a 
wedge-formed  break,  supported  at  one  end 
of  a  horizontal  rod,  which  is  connected  to  a 
lever  that  osdllatea  on  a  pin  fixed  to  the 
side  of  tbe  frame.  The  iurfsces  of  the 
wedge  are  coated  with  leather  or  other  suita- 
ble substance.  This  lever  is  in  communi- 
cation with  the  weft  detector  and  stop-pieoe 
through  the  intervention  of  certain  mechani- 
cal arrangements,  so  that,  when  occasion 
requires,  the  wedge  break  is  forced  in  be- 
tween the  drums,  snd  made  to  bear  against 
their  peripheries.  At  the  same  time  the 
driving  shaft  is  shifted  from  tbe  fast  to  the 
loose  pulley.  Tbe  reverse  motion  of  the 
spring  lever,  when  the  loom  is  to  be  set 
to  work,  liberates  the  drums  by  allowing  a 
spiral  spring,  which  is  attached  at  one  end  to 
the  break  and  at  the  other  to  the  frame,  to 
act  upon  the  break,  and  draw  it  baek. 

2.  The  batten  carries  a  horiiontal  rod, 
which  is  fitted  at  each  end  with  a  lever,  the 
top  of  which  is  curved  so  that  it  may  take 
into  the  race.  Under  the  batten  there  it  a 
•pring,  in  order  that  as  the  former  beats  up, 
the  pendant  ends  of  the  levers  may  oome  in 
contact  with  it  and  be  forced  outwards,  while 
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the  upper  or  bent  ends  will  he  forced  forward 
into  the  race,  and  hold  the  ehattle  to  pre- 
sent its  reboand.  In  front  of  the  bent  eodi  of 
the  levers  are  springs  which  come  in  contact 
with  the  shuttle.  When  the  lower  ends  have 
passed  clear  of  the  first- named  spring,  and 
the  batten  is  brought  back,  then  this  reverse 
motion  will  cause  the  curved  ends  to  take 
oat  of  the  race,  and  leave  the  shuttle  free  to 
receive  the  pick  motion.  When  the  shuttle 
misses  boxing,  the  levers  will  enter  farther 
into  the  race,  and  allow  the  rod  to  revolve. 
This  rod  carries  the  stop-piece,  which  will 
therebf  be  brought  down,  and  as  the  batten 
beats  np  wiU  come  in  contact  with  the  stop. 
CletiM.— 1.  The  use  of  a  wedge-fiurmed 
break  espable  of  acting  against  the  periphe- 
ries of  two  drums  or  pulleys— one  keyed  on 
the  axle  of  the  main  shaft,  and  the  other  on 
the  axia  of  the  tappet  shaft — such  drums  or 
pulleys  belpg  %i4^d  to  the  loom  for  the 
purpose  of  being  worked  in  conjunction  with 
the  wedge-formed  break. 

2.  The  use  of  a  wedge-formed  break  capa- 
ble of  acting  upon  the  peripheries  of  the 
droiss  or  pulleys,  placed  on  the  driving  side 
of  the  loom,  and  upon  that  side  of  the 
driving  centres. 

3.  The  use  of  a  wedge-formed  break  con- 
struoted  in  two  partf ,  which  are  capable  of 
turning  on  a  fixed  centre,  and  of  being 
brought  into  contact  with  the  peripheries  of 
the  two  drums  or  wheels  by  the  action  of 
levers  or  other  mechanical  arrangement. 

4.  The  use  of  the  projecting  piece  [con- 
nected to  the  oscillating  lever],  turning  on 
its  centre,  capable  of  being  acted  on  by  tbo 
spring  lever,  whereby  the  drums  will  be 
liberated  by  the  action  of  the  spring  thereon. 

5.  The  application  of  the  levers  to  the 
stop  rod,  capable  of  being  so  acted  on  as  to 
prevent  the  rebound  of  the  shuttle,  but  will 
aUow  at  to  enter  without  the  oppopition  of 
springs  or  other  mechanical  contrivances, 
and  remove  the  pressure  from  the  shuttle 
when  the  picking  motion  is  about  to  be 
made. 

6.  The  application  of  the  levers  and 
springs  to  the  stop  rod  for  the  purpose  of 
working  the  stop  piece. 

Matthew  Urlwin  Ska&s,  Burton  Cres- 
cent, St.  Pancras,  coipmission  agent,  for 
am  improved  conMirwstUm  of  gunt  and 
cannonif  and  mantffaeture  ^  cartridgH 
for  ike  loading  or  charging  the  same. 
Patent  dated  January  11,  1850. 

The  improvements  which  the  paten^e 
describes  and  claims  are : — 

1.  Making  the  barrel  of  an  enlarged 
bore  well-bevdled  edges  at  the  breech  end, 
and  to  screw  into  a  short  barrel  which  is 
fixed  to  the  stock,  and  is  provided  with  f 
longitudinal  ilot  that  terminates  in  an  ob- 


long opening  of  sufileient  aixe  to  admit  of 
the  introdootion  of  a  eartridge.  This  short 
barrel  is  turned  true  inside  to  allow  of  wliat 
b  termed  the  '*  sliding  barrel"  moving 
easily,  but  air-tight,  within  i^  The  sliding 
barrel  is  provided  with  a  handle,  whereby  i| 
may  be  made  to  open  or  dose  the  chargiiig 
diamber,  and  to  lode,  in  the  latter  case.  Its 
Core  edges  are  bevelled  off,  so  that  when 
pushed  up  dose  to  the  breech  end  of  the 
barrd  it  shsll  form  a  kind  of  valve  with  th» 
Utter.  To  insure  the  junction  of  the  Ur9 
ends  bdng  tight,  a  diaphragm  of  brass  i« 
interposed  between  them,  behind  which 
there  is  an  "  air-chamber,"  through  which 
the  needle  guide  passes.  The  air  contained 
within  the  chamber  prerenta  or  diminiaheiy 
in  consequence  of  its  resiliency,  the  recoil 
of  the  gun ;  and  its  expansive  force — ^in- 
creased by  beipg  heated,  through  the  ezplo* 
tion  of  the  csitridge — augmentp  the  force 
with  which  the  bullet  is  expelled.  Tho 
sliding  barrel  carries  the  needle  gnida« 
which  prcQectf  through  a  diaphragm  into  the 
air-chamber  and  contains  tkfi  needle-holder* 
A  spiral  spring,  of  a  force  of  about  16  lbs.« 
is  coiled  around  the  needle-holder,  and  tends 
to  push  it  out.  The  spring  holder  is  draws 
back  by  means  of  a  catch,  having  a  handla 
projecting  through  the  barra),  un^a  sockett 
fixed  to  the  fore  end,  takes  into  a  second 
catch  or  detent  oonnected  to  the  trigger. 
When  it  is  desired  to  load  the  gun,  the 
sliding  barrd  is  unlocked  and  drawn  bade 
to  open  the  charging  chamber,  the  cartridge 
is  placed  in  the  barrd,  the  needle-holder 
being  previously  drawn  back  to  the  hall  or 
fall  cock.  The  sliding  barrd  is  then  pushed 
back  into  the  first  podtion  and  locked*  To 
fire  the  piece  the  trigger  ip  puUed  to  release 
the  needle-holder,  which  is  then  pushed  for- 
ward by  the  action  of  the  spring,  penetntes 
tiie  powder,  strikes  against  the  percusdon 
cap,  and  thereby  explodes  the  cartridge. 
The  patentee  describes  some  modifications  of 
these  arrangements,  and  their  application  to 
cannons — the  principd  novelty  in  the  latter 
being  the  employment  of  toothed  gearing  to 
effect  the  movement  of  the  sliding  barrcL 

2.  The  cartridge  is  composed  of  a  small 
cylinder  of  paper  filled  with  gunpowder,  and 
closed  at  tlie  fore  end  by  a  disQ  gf  mill- 
hoard.  The  percussion  cap  is  fixed  in  the 
middle  of  this  disc,  in  order  that  the  needle 
may  strike  against  it.  The  paper  is  coated 
on  the  outside  with  tallow  or  grease,  and 
attached  to  the  bullet  by  cotton  threads. 
The  bullet  is  made  of  the  same  diameter  as 
the  bore,  and  with  two  or  three  rings  on  its 
periphery  to  fit  into  the  grooves  indde  the 
band,  so  as  to  cause  it  to  turn  on  its  axis, 
and  to  prevent  the  escape  of  any  of  the 
gases  wldcb  may  be  evolved. 
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John  Milwaiv,  Manchester,  joiDer, 
Ar  etrtam  improvememts  ^pplieabU  to  the 
eUurng  of  doors,  wmdow$,  and  thuiitrw 
Patent  daUd  Jannarf  12,  1850. 

The  object  of  this  ioTention  ii  to  prevent 
the  entrance  of  noise  or  dost  into  an  apart- 
ment when  the  doora ,  wiodova  or  ahntten 
are  dooed.  The  following  are  the  arrange- 
ments proposed  to  be  adopted  for  this  pnr- 


1.  To  the  bottom  of  the  door  there  if 
attadied  a  slip  of  brass,  which  carries  two 
pieces  of  Tolcanized  India-nibber  or  gntta 
percha.  These  pieces  are  attached  at  bot- 
tom to  another  slip  of  brass  which  carries 
on  the  nnderside  a  strip  of  Tulcanii^d  India- 
rabber  extending  the  whole  length  of  the 
door.  Between  the  two  strips  of  brass 
there  are  two  cams,  taming  freely  on  two 
pins,  which  are  connected  to  a  horisontal 
rod.  The  lower  parts  of  the  cams  rest 
npon  the  top  of  the  second  brass  pUte, 
which  carries  underneath  the  long  strip  of 
India-mbber.  The  inner  end  of  the  rod 
bears  against  a  set  screw,  let  into  the  jamb, 
so  that  when  the  door  is  closed  the  rod  will 
be  poshed  Inwards,  wherebj  the  lower  ends 
of  the  cams  will  be  depressed,  so  as  to  force 
tlie  brass  plate  downwards,  and,  also,  the 
India-rubber  into  close  contact  with  the 
floor.  When  the  door  is  opened,  the  hori- 
zontal rod  being  withdrawn  from  contact 
with  the  end  of  the  screw,  the  cams  will  no 
longer  act  npon  the  brass  plate,  and  the 
resiliency  of  the  two  pieces  of  India-mbber 
will  come  into  operation,  which  will  have 
the  effect  of  drawing  back  the  second  brass 
plate  and  the  strip  of  India-mbber,  which 
it  carries,  from  contact  with  the  floor.  The 
set  screw  maj  be  adjusted  to  any  length  in 
its  bearing,  so  as  to  regulate  the  distance 
which  the  horizontal  rod  is  pushed,  and, 
through  the  interrention  of  Uie  cams,  the 
extent  to  whieh  the  strip  of  India-mbber  is 
to  be  compressed.  Instead  of  employing 
cams  to  depress  the  plate  and  strip  of  India- 
mbber,  it  is  stated  that  the  same  result  may 
be  obtained  by  substituting  for  them  two 
sets  of  toggle  jointed  levers  in  combinatioi) 
with  the  horizontal  rod  as  fafefore. 

2.  To  close  the  joints  of  sash  windows, 
Mr.  MUwain  employs  a  moTeable  plate  of 
brass,  which  is  fixed  to  the  top  rail  of  the 
lower  sash,  and  carries  on  the  outside  sur- 
face a  strip  of  Tulcanized  India-rubber,  and 
on  the  inside  two  loops,  the  sides  of  which, 
opposite  to  the  brass  plate,  incline  inwards. 
Behind  the  brass  plate  there  are  two  springs, 
which  thrait  it  outwards,  and  a  horizontal 
rod  which  slides  to  and  fro  in  guides.  This 
rod  is  fitted  with  two  pins,  which  take  into 
the  loops.  The  sash  frame  on  the  side 
where  the  loops  are  deepest  has  a  recess  cut 
in  it  in  such  manner  that  the  back,  against 


which  the  end  of  the  horizontal  rod  reats, 
inclines  forward  from  the  bottom  upwards. 
By  this  arrangement  it  will  be  seen,  that 
when  the  window  b  shut  down,  the  springs 
will  act  against  the  brasa  plate  and  force  the 
India-rubber  into  contact  with  the  lower 
nil  of  the  top  sash.  But  when  the  window 
is  to  be  opcaied  by  raising  the  lower  saah^ 
the  end  of  the  horizontal  rod  will  slide  along 
the  inclined  back  of  the  rooeaa,  and  be  con- 
sequently moved  inwards,  which  will  cause 
the  pins  to  move  along  the  inaide  of  the  in- 
clined backs  of  the  loops,  whereby  the  brass 
plate  will  be  forced  inwards,  and  the  India- 
rubber  withdrawn  from  contact  with  the 
lower  rail.  The  arrangement  just  describe^ 
is  applicable  to  such  windows  only  as  are 
opened  by  raising  the  lower  sash.  In  the 
case  where  both  sashes  are  to  slide  up  and 
down  {  then  the  inclined  back  of  the  reoesf 
is  made  moveable  and  keyed  on  a  spindle 
(extending  the  breadth  of  the  two  sashes)* 
the  other  end  of  wkiieh  carries  a  strip  of 
metal  projecting  upwards.  The  lower  part 
of  the  style  of  the  top  sash,  on  this  side  is 
provided  with  an  incline  surface  which, 
when  it  is  pushed  downwards*  acts  upon 
the  metal  strip  projecting  upwards,  and 
forces  it  back,  wherebj  the  moveable  back 
of  the  receas  will  be  pushed  forward,  so  as 
to  cause  the  horizontal  rod  to  move  inwardfi 
upon  which  the  strip  of  India-mbber  will  be, 
as  in  the  foregoing  instance,  withdrawn 
from  contact  with  the  lower  rail  of  the  top 
sash. 

3.  Instead  of  any  of  the  preceding  self- 
acting  arrangements,  the  joints  may  be 
closed  by  a  subsequent  operation  of  the 
hand,  by  connecting  the  spindle  of  a  knob 
or  handle  to  the  moveable  brass  plate.  A 
male  screw  is  cut  on  this  spindle,  which  is 
made  to  take  into  a  screw  nut  fixed  in  the 
frame,  so  that  by  turning  the  handle  in  one 
direction  or  the  other,  &e  brau  plate  will 
be  moved  inwards  or  outwards,  and  the  atrip 
of  India-mbber  brought  into  or  withdrawn 
from  contact  accordingly. 

4.  To  close  the  joints  of  French  windows, 
the  patentee  proposes  to  attach  to  each  of 
the  styles  a  strip  of  India-mbber,  extending 
from  the  top  to  the  bottom,  which,  when 
they  are  closed,  are  compressed  into  grooves 
or  recesses  cut  to  receive  them  in  the  inside 
of  the  frame.  The  two  half  checks  are  each 
fitted  at  the  outer  end  with  two  strips  of  metal 
extending  from  the  top  to  the  bottom,  which 
inclose  a  strip  of  vulcanized  India-rnbber  or 
gutta  percha.  which  projects  beyond  them, 
so  that  when  the  window  is  cloied  the  two 
strips  of  India-rnbber  abut  against  their 
opposite  half  checks,  and  are  compressed 
between  them  and  their  respective  cases. 

Claimt.—l.  The  use  of  moveable  strips 
of  India  mbber  or  gutta  percha  applied  to 
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the  joints  of  windowii  doors,  or  shutters  for 
the  purposes  before  set  forth  (prerenting 
the  entry  of  dnst  or  noise  into  apartments), 
which  are  set  in  motion  by  closing  the  doors, 
shutters,  or  windows,  or  by  a  subsequent 
operation  of  the  hand. 

2.  The  mode  of  applying  India-rubber  or 
gutta  percba  to  French  windows,  or  other 
entrances,  which  open  after  the  manner  of 
what  is  termed  folding  doors  for  the  purpose 
of  closing  the  joints. 

Jambs  McDonald,  of  Chester,  coach- 
maker.  For  certain  improvemenU  in  ike 
mode  of  applying  oii  or  greaee  to  wheel* 
and  axlee,  and  to  machinery t  ond  in  ron- 
necting  the  tpringt  of  wheel  cerriagee  with 
the  axlec  or  axle  boxee,  January  11,  1850. 
CUnme, — 1.  An  air-tight  oil  box,  in 
which  the  oil  is  supplied  to  the  journals  by 
means  of  a  wick,  and  certain  arrangements 
for  keeping  out  dnst  and  collecting  the  sur- 
plus oiL 

2.  Constructing  and  connecting  the 
springs  and  axle  boxes  of  railway  carrisges 
and  wagons  in  such  a  manner  that  the 
springs  and  carriages  may  hare  a  small 
amount  of  motion  independent  of  the  axle 
boxes  without  straining  the  springs  or  axles. 
John  Fatbsb.,  Surrey- street,  Strand, 
Commander  in  Her  Majesty's  Nary.  For 
improvemente  in  steering  apparaiue.  Patent 
dated  January  11,  1850. 

The  novelty  of  Captain  Fayrer*s  steering 
apparatus  consists  in  the  application  of  a 
break  to  a  pulley  keyed  on  the  axle  of  the 
steering  wheel  for  the  purpose  of  arresting 
the  motion  of  the  rudder  when  required. 
The  break  is  composed  of  a  band  of  metal 
which  is  lined  with  a  number  of  pieces  of 
wood,  and  nearly  encircles  the  pulley.   One 
end  of  the  break  is  made  fast  to  some  suit- 
able fixture  in  the  deck  underneath  the 
pulley.    The  other  end  is  connected  by  an 
adjustable  screw  point  to  one  end  of  a  IcTcr 
on  which  the  steersman  treads  when  desired, 
so  as  to  cause  the  pieces  of  wood,  inside  the 
break,  to  come  into  forcible  contact  with 
the  circumference  of  the  pulley,  and  to  pre- 
vent or  retard  its  further  revolution,  whereby 
the  rudder  will  be  retained  in  position.   The 
break  may  be  connected  to  a  lever  on  either 
side  of  the  wheel,  so  that  when  there  are  two 
men  at  the  wheel  they  may  both  be  able  to 
act  upon  it.    When  not  in  use,  the  break 
is  kept  off  the  puUey  by  the  action  of  a 
weight  suspended  to  one  of  the  levers. 

Cfoim.»The  so  arranging  of  apparatus 
in  combination  with  a  steering  wheel,  that 
the  steersman  may,  by  his  loot,  bring  a 
break  into  action,  to  retain  or  aid  in  retain- 
ing the  rudder  in  any  position  into  which  it 
may  be  brought  by  the  steering  wheel. 

Bbnnbtt  Alfred  Burton,  of  the  firm 
of  Bennett,  Burton,  and  Burton,  of  John's- 


place,  Holland-street,  Southwark,  engineer. 
For  certain  improvements  in  apparatus  eoft- 
nectedwiih  sewers,  drains,  and  cesspools; 
also  in  suction  and  delivery  pipes,  and  in 
connecting  such  pipes  or  hose;  the  appara" 
tus  connected  with  sewers,  drains,  and  cest - 
pools  being  applicable  to  other  like  pur- 
poses.   Patent  dated  January  11,  1850. 

1.  Mr.  Burton's  improvements  in  so  far 
as  they  relate  to  sewers,  consist  of  a  self- 
acting  sewer  flushing  apparatus.  In  the 
side  wall  of  the  sewer  there  is  a  pin,  on 
which  turns  loosely  a  short  lever,  heavier  at 
one  end  than  the  other.  The  light  end  of 
the  lever  is  carried  downwards,  and  bears 
against  a  projection  on  the  flush  -  gate,  so 
that  when  the  latter  is  closed  it  will  keep  it 
so  against  the  pressure  of  the  accumulating 
water  on  the  other  side.  The  weighted  end 
of  the  short  lever  takes  into  a  slot  cut  in 
the  lower  end  of  a  vertical  rod,  which  is  at- 
tached  at  top  to  one  end  of  a  horizontal 
lever  that  oscillates  freely  on  a  pin  in  the 
side  wall  of  the  sewer.  The  other  end  of 
the  horizontal  lever  carries  a  rod  which  is 
provided  with  a  float  at  bottom.  This  rod 
and  float  are  suspended  in  a  well,  built  in 
the  side  wall,  which  communicates  at  bottom 
with  the  sewer  on  the  side  where  the  water 
accumulates.  Supposing  the  flush-gate  to 
be  closed,  and  kept  so  by  the  short  leyer, 
then  the  water  will  gradually  rise  in  the 
sewer  and  in  the  side  well,  elevate  the 
float,  and  depress  the  slotted  rod  at  the 
other  end  of  the  horizontal  lever,  until 
the  top  of  the  slot  comes  in  contact  with 
the  weighted  end  of  the  lever  and  depresses 
it,  thereby  lifting  up  the  other  end  out  of 
the  way  of  the  flush-gate,  which  will  then 
be  suddenly  forced  back  by  the  pressure  of 
the  accumulated  water,  on  which  the  flush- 
ing will  take  place.  The  orifice  at  the  bot- 
tom of  the  well  is  made  of  such  size  that 
the  sewer  shall  be  emptied  before  it,  in 
order  that  the  flush-gate  may  close,  as  it 
would  do,  from  the  manner  in  which  it  is 
hung,  when  no  longer  forced  back  by  the 
pressure  of  the  running  water,  before  the 
short  lever  is  brought  into  the  first  position 
by  the  descent  of  the  float  in  the  well. 

2.  A  self-acting  apparatus  for  flushing 
gulleys,  is  described,  which  consists  of  a 
reservoir  fixed  above  a  drain,  and  dosed  by 
a  trap  door  which  has  a  tendency  to  do  ao, 
and  remain  in  a  horizontal  position  through 
the  action  of  a  weighted  lever  affixed  to 
that  side  of  it  where  it  is  hinged  to  the  side 
of  the  wall  of  the  reservoir.  The  opposite 
side  of  the  trap  door  is  provided  on  the  top 
fice  with  a  staple,  into  which  takes  a  catch 
attached  to  a  weighted  lever,  whereby  the 
trap  door  will  be  maintained  in  a  horizontal 
position,  so  as  to  close  the  reservoir  until 
the  catch  is  withdrawn  from  the  staple  by 
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the  •ceamiiUtioii  of  water  in  a  well  whieh 
oommniiteatea  at  bottom  with  the  reaerroir, 
and  eontaina  a  float.  Thii  float  is  fixed  on 
the  top  of  a  Tertical  rod,  which  as  it  is 
drawn  upwards  by  the  rising  of  the  float, 
gradnally  lifts  np  the  light  end  of  the  catch 
lever,  in  conseqoence  of  this  latter  talilDg 
into  a  slot  cut  in  the  lower  part  of  it,  whereby 
the  catch  will  be  withdrawn  from  the  staple, 
and  the  trap  door  will  suddenly  fall  down 
andallow  the  snperincnmbent  water  to  flash 
the  drain.  The  orifice  in  the  well  is  con- 
tracted, in  order  that  the  reservoir  may  be 
emptied  before  it,  and  the  trap  door  brought 
into  a  horisontal  position  before  the  float 
descends,  which  when  it  does  so,  will  cause 
the  catch  to  take  into  the  staple  as  at  first 
startiog.  The  serrice  pipe  opans  into  the 
reservoir. 

3.  To  effect  the  intermittent  flashing  of 
house  drains  by  the  overflowing  of  the  cis- 
tern, the  patentee  proposes  to  adapt  to  the 
top  of  the  drain  two  branch  pipes,  which 
communicate  respectively,  by  means  of 
valfes,  with  two  cisterns,  or  with  each  half 
of  a  cistern  divided  into  two*  Each  valve 
is  connected  by  a  chain  to  either  end  of  a 
horisontal  lever,  which  oscillates  freely  on  a 
pin  between  the  two  cisterns,  snd  carries  at 
ita  centre  a  slotted  rod,  into  which  takes  a 
pin  on  the  side  of  a  shoot  under  the  overflow 
pipe.  The  top  of  the  slotted  rod  is  weighted, 
in  order  that  it  may  act  as  a  tumbler;  and  each 
end  of  the  lever  is  provided  with  a  ball  or 
float.  As  one  cistern  is  filled,  the  ball  will 
gradually  rise  unt^  its  valve  is  opened,  and 
the  slotted  rod  is  brought  beyond  the  per- 
pendicular, when  the  weight  at  top  will 
cause  it  to  fall  on  the  other  side,  and  reverse 
the  position  of  the  shoot  so  as  to  convey  the 
water  into  what  was  previously  the  empty 
cistern.  Instead  of  the  shoot  in  the  pre- 
ceding arrangements,  the  outlet  of  the  over- 
flow pipe  may  be  fitted  with  a  curved  pipe 
having  two  outlets,  and  provided  at  its  point 
of  junction  urith  a  two-way  cock,  the  spindle 
of  which  is  connected  to  the  tumbler,  which 
will,  as  it  is  moved  from  one  side  to  the 
other,  change  the  position  of  the  cock,  and 
cause  the  water  to  flow  into  either  cistern 
alternately.  Or,  the  outlet  of  the  overflew 
pipe  may  be  provided  with  a  fleiible  pipe, 
which  will  be  shifted  from  one  cistern  to  the 
other  as  the  tumbler  fails  to  one  side  or 
ether.  Or,  the  dstem  may  have  a  knife 
edge  extending  all  along  its  under  surface, 
on  which  it  oscillates.  The  oveiflow  pipe 
opens  over  the  centre  between  the  two  cis- 
terns, each  of  which  is  provided  with  a 
recess  in  the  upper  part  of  opposite  sides,  so 
that  when  one  cistern  is  full,  the  water  will 
rise  in  the  recess  of  that  cistern,  and  sud- 
denly tilt  it  over  on  that  side,  whereby  the 
spindle  of  its  vAWe  will  come  into  contact 


with  a  pin  projecting  from  the  braneh  pipe 
of  the  drain  on  that  side,  which  will  force  it 
upwards,  and  thereby  open  commnaieation 
between  the  two.  The  water  will  then  flow 
into  the  empty  cistern  until  the  same  opera- 
tion is  repeated  on  this  side. 

4.  The  patentee  proposes  to  close  pipes, 
employed  to  convey  matters  from  cesspools, 
&c.,  which  are  composed  of  vulcanized 
India-rubber,  by  riveting  thereto  four  metal 
plates,  with  spaces  between  them.  Two  of 
these  being  opposite  ones,  are  fitted  with 
arms  which  project  in  reverse  directions. 
When  it  is  required  to  close  the  tube,  the 
two  armed  plates  are  pressed  against  the 
other  two,  whereby  it  will  be  nipped,  as  it 
were,  between  them. 

5.  Instead  of  using  tubes  of  leather,  vul* 
canised  India-rubber,  or  gntta  percha,  Mr. 
Burton  employs  tubes  of  thin  sheet  iron, 
which  he  renders  partly  flexible  by  making 
them  in  lengths,  and  connecting  these  toge- 
ther, with  spaces  between  each  two,  by 
enclosing  the  joints  in  short  tubes  of  greater 
diameter  than  the  others.  A  short  piece  of 
India-rubber  tubing  encloses  the  whole,  and 
is  made  fast  at  each  end  to  one  of  the  iron 
tubes  by  wire  or  otherwise.  When  it  is 
desired  to  unite  two  flanged  tubes,  one  of 
them  is  provided  with  four  levers,  the  heels 
of  which  are  caused  to  press  the  flange  of 
the  second  against  that  of  the  first  by  slip- 
ping a  triangular  ring  over  them.  Or,  two 
pipes  may  be  united  by  attaoUng  to  one  of 
them,  by  means  of  a  piece  of  India-rubber 
tubuig,  a  abort  length  of  pipe,  which  forms 
with  the  other  a  bayonet  jofait. 

6.  An  apparatus,  is  described,  for  emptying 
cesspools  without  allowing  any  of  the  noxi- 
ous vapours  to  escape  into  the  atmosphere, 
which  consists  of  a  framework  mounted  on 
wheels,  in  order  that  it  may  be  easily  moved 
from  place  to  place.  It  carries  a  cylinder, 
about  thirty.six  inches  in  diameter,  which 
is  provided  with  a  tap  at  bottom  to  admit  of 
a  pipe  being  adapted  thereto  when  required. 
The  cylinder  is  furnished  with  a  piston, 
packed  air-tight,  which  carries  a  toothed 
rack.  The  frame  carries  a  spindle  having  a 
handle  at  each  end,  on  whioh  is  keyed  a 
pinion  that  gears  into  a  toothed  wheel  of 
comparatively  large  diameter,  which  gears 
into  the  toothed  rack.  When  it  is  desired 
to  empty  a  cesspool,  a  flexible  pipe  is  car- 
ried down  into  it,  and  connected  at  the 
other  end  to  the  tap,  which  is  opened.  The 
handles  are  turned  so  as  to  raise  the  piston 
and  create  a  vacuum  underneath  it,  into 
which  the  matters  will  run.  When  the 
cylinder  is  full  the  tap  is  shut,  the  tube 
disconnected,  and  the  cylinder  removed  to 
where  it  is  to  be  discharged  of  its  contents. 
Claimt, — 1.  The  general  arrangements 
and  combinations  of  parts,  ai  described  in 
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the  ipedtloatioQ  and  represented  in  the 
drawlDgt  whioh  aecompaity  it,  for  flashing 
fewen,  drains,  and  gnlleys^ 

2.  The  mode  of  making  joints  and  eon- 
neeting  metal  pipes,  so  as  to  render  them 
partly  flexible ;  also  the  method  of  connect- 
ing pipes  [rigid]. 

3«  The  mode  and  apparatns  for  emptying 
eeespools. 

John  Glasgow,  Manchester,  engineer. 
For  eertmm  iwfpratemmtt  in  maehinery  or 
t^araitufor  tkHormg,  okt^prng,  punching  ^ 
and  e(tmpru»in§  m€iai$.  Patent  dated 
Jannary  12, 1850. 

The  apparatns  which  forms  the  subject  of 
this   patent   is   intended  to    manufacture 
splices,  bolts,  or  riyets,  &c.,  and  consists  of  a 
horisontal  steam  cylinder  which  contains  a 
piston,  the  rod  of  which  carries  at  the  outer 
end  a  stamping  die.    Underneath  the  cylin- 
der there  is  a  horisontal  shaft,  which  carries 
at  one  end  ftist  and  loose  pulleys  and  at  the 
other  two  cams.    The  shaft  is  made  to  ro- 
tate by  an  endless  band  from  some  prime 
moTcr.    One  of  the  cams  works  in  a  slot 
eat  in  the  lower  part  of  a  sliding  plate, 
which  carries  at  top  the  recelTing  die,  and 
mores  up  and  down,  by  the  action  of  the 
eam,  In  front  of  the  stamping  die,  supported 
in  the  end  of  the  piston-rod.    Behind  the 
■Bding  plate  if  supported  the  cutting  plate 
irhaeh  is  on  a  lerel  with  the  receiting  die 
when  the  latter  is  at  its  highest  point.    The 
second  cam  works  a  horizontal  lerer  con- 
■eeted  by  a  yertical  rod  to  a  second  hori- 
lontal  leter,  or  jingle,  which  is  thereby 
worked  to  and  fro  in  a  tube  in  the  same 
right  line  m  the  one  mnnfaig  through  the 
centre  of  the  piston-rod.    In  front  of  the 
sliding  plate,  but  in  the  same  horisontal 
plsne  as  the  cutter,  there  is  a  stop.    The 
tnodtu  9p€rmtdi  is  as  follows:  An  hron  rod, 
pienously  heated,  is  introduced  into  the 
receiring  die,  when  the  sliding  plate  is  at  its 
highest  point,  until  its  further  progress  is 
arrested  by  the  stop,  the  distance  between 
which  and  the  sliding  plate  determines  the 
length  of  the  bolt,  &c.    The  descent  of  the 
sliding  plate,  while  the  cutter  remains  im- 
moveable, shears  off  a  portion  of  the  rod 
and  brings  it  opposite  tbe  stamping  die  on 
the  piston  rod.     The  attendant  then  admits 
steam  behind  the  piston,  which  drives  tbe 
stamping  die  forward,  and  compresses  tlie 
iron  between  it  and  the  jingle,  which  bears 
against  the  other  end  of  the  piece  of  iron, 
and  prevents  it  being  driven  out  of  the 
receiving  die.    The  steam  is  now  cut  off 
firom  behind  the  piston  and   admitted   in 
front  to  draw  the  die  back.    The  revolution 
of  the  second  cam  acts  upon  the  system  of 
levers,  and  causes  the  jingle  to  advance  and 
thrust  the  finished  bolt  out  of  the  receiving 


die.  The  sliding  plate  afterwards  ascends, 
and  the  operation  is  repeated.  The  steam 
valves  may  be  worked  by  eccentrics  instead 
of  by  hand.  The  patentee,  who  states  that 
by  changing  the  receiving  and  stamping 
dies,  this  machine  may  be  applied  to  the 
punching  and  otherwise  tfiaping  of  metals, 
describes  next  an  apparatus  n>r  manufsctur- 
ing  screw  nuts,  which  consists  of  an  osdl- 
Isting  lever  worked  by  a  crank  on  a  wheel 
which  is  driven  from  a  prime  mover.  This 
lever,  which  is  broader  at  bottom  than  at 
top,  oscillates  upon  a  pin  in  the  lower  part, 
so  that  each  side  of  tbe  broad  portion  ^ter- 
nately  rises  and  falls.  To  each  side  there 
is  attached  a  vertical  rod,  which  carries  at 
bottom,  a  punch  and  cutter.  Under  each 
set  of  instruments  is  an  anvil,  in  which 
there  is  a  guide-piece  grooved  horizontally, 
and  having  a  vertical  cut.  In  front  of  the 
guide-piece  there  is  a  stop.  A  square  piece 
of  bested  iron  is  introduced  into  the  groove 
until  it  abuts  against  the  stop ;  the  cutter 
snd  punch  then  descend,  the  first  agunat 
the  front  of  the  guide-piece,  and  the  other 
into  the  vertical  cut— whereby  a  portion  will 
be  sheared  off  and  a  hole  punched  in  the 
part  which  remains  in  the  guide-piece.  The 
rod  is  then  pushed  forward,  and  the  next 
piece,  with  the  hole  in  It,  sheared  off.  The 
distances  between  the  stop  and  the  end  of 
the  guide-piece,  the  latter  and  the  vertieal 
hole,  are  regulated  so  that  the  piece  of  iron, 
with  the  hole  in  it,  may  be  cut  off  in  the 
form  of  a  square.  This  piece  of  iron  is 
subsequently  removed  to  another  machine 
where  it  is  subjected  to  the  well-known 
operation  for  tapping  female  screws. 

CKoJiM.— 1.  The  mode  of  applying  the 
ezpansire  force  of  steam,  air,  or  other  elas- 
tic fluid,  to  the  actuating  of  tools,  machi- 
nery, or  apparatus  for  shearing,  ahaping, 
punching,  and  compressing  metals  by 
means  or  a  piston-rod  and  piston  moving 
in  a  cylinder  under  the  influence  of  steam 
air,  or  other  elastic  fluid. 

2.  The  general  arrangements  of  machi- 
nery or  any  modifications  thereof,  so  long 
as  the  essential  chsracteristics  of  the  Inven* 
tion  are  retained. 

ALvaED  CooPRR,  of  Romsey,  Hants, 
grocer.  For  improvemenU  in  steam  and 
other  power  enginee,  and  in  the  application 
thereof  to  motive  purposes }  also  in  the  me- 
thod  qf  and  maehinery  for  arresting  or 
checking  the  progress  qf  locomotive  engines 
and  carriages. 

Claims. — 1.  A  rotary  engine ;  snd,  2.  A 
new  method  of  applying  motive  power  to 
land  and  marine  locomotive  enginea — of 
both  which  we  shall  give  a  full  description 
in  a  future  Number. 

William   Gkorgb  Hrnrt  Taumtom, 


ENaUSH  SPSCIIIGAXIOKS  2KB0IXBD  BTTStNa  THE  WEEK. 


59 


Lfrerpodl,  I^caster,  C.E.  .Fbr  tiii|Mtwe- 
mtmiM  ts  Morning  and  t^lying  motive 
power^  oMid  in  a  wuanM  to  a$eertain  the 
otrength  qf  ekdhu  and  ihipti*  eobU§,  Patent 
dated 

The  *'  iinprOTements  In  obtaining  and 
applyinf  motiTe  power/'  rdUte  to  thb 
eonatmction  of  ahipa'  iHndlasiea  that  are 
worked  by  rocking  leren,  and  to  a  mode  of 
working  liupa'  ndden  and  pompi,  and  are 
aa  follow : — 

1.  Thebantlof  thewindlaflilisspported 
in  bearings,  and  Oaniea  at  the  oentie  a 
ratdiM  wheel,  lit  ninal,  into  which  take 
panla.  The  panl  pott  carries  at  top  the 
eross  bead  or  rocking  lerer,  wliioh  is  con- 
nected by  two  pendent  rods  to  the  eyei  Of 
two  cheeks,  which  retpectlTely  encircle  a 
boss  on  either  side  of  the  ratchet  wheeL 
Esch  boss  carries  a  toothed  wheel,  and  a 
second  wheel  with  a  serrated  or  indented 
cfarenm/erence.  Each  of  the  eyes  carries  a 
pinion,  whidi  gears  tlito  tlie  toothed  wheel 
opposite  to  it,  while  between  the  boss  of  the 
pinion  and  the  serrated  wheel  there  is  inter- 
noeed  a  wedge-shaped  piece,  which  is  sernl- 
ted  on  a  portion  of  Its  face  opposite  the 
serrated  wheel.  When  one  end  of  the  rock- 
ing lever  is  depressed,  the  cheek  on  that 
side  slides  round,  the  boss  of  the  eye 
descends,  and  the  pinion  which  it  carries 
rotates  on  its  axis  while  the  barrel  remains 
inunoTable,  and  the  wedge  descends  by  its 
own  weight,  or  by  suitable  mechanical  ar- 
rangements. But  when  this  end  of  the 
rocking  lerer  ascends,  then  the  pinion 
does  not  rotate,  and  the  wedge  is  forcibly 
compressed  between  its  boss  and  the  ser- 
rated wheel,  whereby  the  barrel  will  be 
caused  to  mdce  a  partial  reTolution. 

2.  To  inirrfasft  the  speed  or  power  of  the 
windlass,  the  chains  coonecting  the  rocking 
Kver  and  barrel  are  to  be  lengthened  or 
ahortcned  accordingly ;  for  this  purpose  the 
chains  (which  are  made  fast  to  the  cross 
bead,  close  together,  and  fall  on  either  side 
of  it),  are  each  made  to  pass  over  a  pin. 
Tlieae  pins  are  fixed  in  any  pair  of  two  lines 
of  holes  made  in  the  crosshead,  which  dlTcrge 
firom  the  points  of  attachment  of  the  chains. 

3.  A  screw  is  cut  upon  the  sxle  of  the 
steering  wheel,  and  takes  into  a  worm  wheel, 
which  &  keyed  on  the  centre  of  a  horizontal 
Cylinder.  Two  ropes  sre  wound  in  different 
directionA  on  the  cylinder,  one  on  each  tide 
of  the  worm  wheel,  and  pass  under  separate 
pulleys  to  the  rudder  head,  where  they  are 
made  fast.  By  turning  the  steering  wlieel 
in  one  or  other  direction,  one  of  the  ropes 
will  be  wound  on  and  the  other  unwound 
from  the  cylinder,  and,  consequently,  the 
helm  put  up  or  down. 

4«  The  plungers  of  two  pumps  are  con- 
fieefeed  to  oppoiSte  ends  of  a  rocking  leTsr, 


which  is  prorided  with  a  pendant  tail-piece 
having  a  slot  cut  in  it.  A  slide  takes  into 
the  slot  in  the  tail  piece,  and  is  made  fast 
on  the  crank  of  a  shaft  which  carries  at  one 
end  a  toothed  wheel  gearing  into  a  pinion 
keyed  on  an  axle  that  is  provided  with  winch 
handles  at  each  end.  The  pumps  a^e  worked 
by  turnihg  the  winch  handles,  or  by  moring 
the  rocking  leter  u|>  and  down.  Wh^n 
addidonal  apeed  is  required,  the  rocking 
IcYcr  and  winch  handlM  are  worked  simul- 
taneously. 

The  **  means  to  asoertsin  the  strength 
of  chains  and  ships'  cables  "  tonsists  of  two 
pairs  of  wheels  placed  at  from  15  to  90 
frthoms  asunder.  Each  pair  ia  keyed  on  a 
Itrong  axle  which  is  supported  in  bearings. 
Between  the  pairs  of  wheels  there  is  awheel 
baring  teeth  on  a  portion  of  its  periphery 
only,  which  Is  worked  by  a  rocking  later 
and  other  arrangements  similar  to  those 
described  under  the  first  head.  This  par- 
tially-toothed wheel  works  into  a  toothed 
rack  which  slides  underneath,  and  is  made 
fast  by  a  short  rope  to  an  endless  chain  or 
rope,  or  to  two  ropes  or  chains,  which  pass 
round  pulleys  keyed  on  the  axles  of  the 
wheels.  Around  each  of  the  wheels  there  is 
coiled  a  rope.  The  pendant  ends  of  the 
two  ropes  at  each  pair  of  wheels  are  attached 
to  a  slotted  bar,  to  which  any  convenient 
number  of  weights  may  be  attached.  The 
rockiog  lever  is  worked  until  the  toothed 
wheel  has  arrived  near  the  end.  The  chain  to 
be  tested  is  then  connected  to  short  chains 
attsehed  to  the  axles,  and  the  working  con- 
tinued until  the  plain  portion  of  the  peri- 
phery of  the  wheel  comes  over  the  toothed 
rack,  which  will  then  be  released,  and  allow 
the  weights  to  descend  and  act  upon  the 
pairs  of  wheels  by  rapidly  uncoiling  the  ropes 
wound  thereon,  which  will  cause  the  axles 
to  wind  on  the  chain,  which  will  thereby  be 
tested  by  being  subjected  to  a  sudden  jerk 
or  strain.  The  force  of  the  strain  will  de- 
pend upon  the  weights  applied  to  the  pairs 
of  wheels,  and  the  difference  between  the 
diameters  of  the  wheels  and  the  axles.  For 
instance,  if  the  weight  hung  on  each  cross 
bar  be  equal  to  one  ton,  the  diameter  of  the 
wheel  25  feet,  and  of  the  axle  1  foot,  then 
the  total  amount  of  force  thus  suddenly 
applied  will  be  50  tons. 

No  claims  are  made  in  this  specification. 

Speeiflcatioru  Vui,  hut  not  Enrolled. 

HsKRT  Cowing,  Stamford -street,  Black- 
friars,  gentleman.  For  improvemente  in 
obtaining  tnottpe  power ^  and  in  eteam  and 
other  pUmghe ;  in  land  carriaget,  in  /ire- 
engines,  in  raiting  water  for  draining  and 
other  agricultural  purpoeu,  and  in  appa- 
ratue  for  eoaporating  eaeeharine  and  other 
U^di,    Patent  dated  January  17, 1850. 
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JossPH  NvB,  Mill-pond  Whtrf,  Park- 
road,  Old  Kent-road,  engineer.  For  im- 
prwemenii  in  hydrtnUic  maehinfiyt  part$ 
qf  which  machinery  are  applicable  to  eteam 
enginei  and  machinery  for  driving  pilee. 
Patent  dated  January  17,  1850. 

RoBKKT  Babbob,  ChathacQ-plaoe,  Lock's 
Fieldi,  Surrey,  metal  melter.  For  ceriain 
knprwemenit  in  orHfleial  fuel,  and  in  ma- 


chinery uted  for  manufacturing  the  i cme. 
Patent  dated  January  17,  1850. 

Andrew  Babclat,  Kilmarnock,  N.  B., 
engineer.  For  improvemente  in  emelting  of 
iron  and  other  oret,  and  in  the  manufacture 
or  working  qf  iron  and  other  metals,  and 
in  certain  rotary  enginee  and  fantt  machi- 
nery,  or  apparatue  aa  connected  therewith^ 
Patent  dated  January  17,  1850. 


wbbklt  list  or  nxw  bnoliih  patbnts. 


James  Hfll,  of  SUleybridge,  Cbester*  cotton- 
tptnner,  for  improTementf  ia  or  applicable  to  cer- 
tain mschinei  nir  preparing  cotton,  wool,  and  other 
fibrooa  inbttancei  for  spinning  and  doubling. 
July  15 ;  six  months. 

Tempest  Booth,  of  Ardwiek,  Lancaster,  gun 
manufacturer,  for  certain  improvements  in  the 
method  of  snd  apparatui  for  obtaining  and  apply- 
ing motiro  power.    July  15 ;  six  months. 

Edward  N.  Smith,  of  West  Brookfleld,  Maaior 
ehusetts,  in  the  United  States  of  North  America, 
for  a  machine  to  fold  paper.   July  17. 

Edward  John  Dent,  of  the  Strand,  Middlesex, 
chronometer -maker,  for  Improvements  in  com- 
paaies  for  navigation,  surveying,  and  similar  pur- 
posea.    July  17 ;  aix  months. 

William  Herbert  Gosssge,  of  Stoke  Prior,  Wor- 
cester, chemist,  for  improvements  in  obtaining 
certain  metals  firom  some  compounds  containing 
such  metals,  and  In  obtaining  other  products  l^ 
the  use  of  certain  compoundi  containing  matals. 
July  17;  six  months. 


Jean  Jules  Varlllat,  of  Ronen,  France,  manu- 
facturing chemist,  for  improvements  in  the  ex- 
traction and  preparation  of  colouring,  tanning,  and 
saccharine  matters  from  various  vegetable  sub- 
stances, and  in  the  apparatus  to  be  employed 
therein.    July  17;  six  months. 

John  MelfiUe,  of  Upper  Harley-street,  Middle 
sex,  esquire,  for  certain  improvements  in  the  con- 
struction of  railways  and  locomotive  engines  and 
carriages.    July  17;  six  months. 

Henrietta  Brown,  of  Long-lane,  Bermondsey, 
widow  and  executrix  of  the  late  Samuel  Brown, 
for  improvements  in  the  manufacture  of  metallte 
casks  and  vessels.    A  communication.    July  17. 

John  Silvester,  of  West  Bromwich,  Stafford, 
whitesmith,  for  improvements  in  straightening, 
flattening,  setting,  and  shaping  hardened  steeL 
July  17 ;  six  months. 

Ezeklel  Edmonds  the  younger,  of  Bradford, 
Wiltshire,  cloth  manufacturer,  for  improvements 
in  the  manufacture  of  certain  descriptions  of 
woollen  fabrics.    July  17 ;  six  months. 


WBBKLT  LIST  07   DESIGNS  BOB  ARTIOLIS  OF   UTILITY   RBOI8TBBBD. 


Date  of 

No.  in 

Registra- 

the Re- 

tion. 

gister. 

July  If 

2t71 

>» 

SS7S 

tt 

2373 

la 

2374 

If 

2375 

II 

2376 

IS 

2377 

16 

237S 

n 


2379 


Proprietors'  Names. 

William  Oamett 

William  Crossklll 

Deane,  Dray,  3c  Deane. 
William  Raynard  Lane 
William  Thomas  Loy... 
Riehard  Robinson  .m... 

R.  Gray  and  Sons 

Richard   Howson  and 
Henry  Howson 

Thomas  Key.^ 


Addresses.  Subjects  of  Design. 

Tarporley,  Cheshire Spring  for  a  saddle. 

Beverley  Works,  near  Hull Feeding  apparatus  for  thrash- 
ing machines. 

King  William-street Steam  boiler. 

Strand «.  Economic  percolator. 

King-street,  Westminster ^  Todor  razor  guard. 

BeifastM...M».........M.......M.......  High  combustion  ftimace. 

Uddingstooe,  Glasgow  Draw-spring  lever. 

Manchester m.. Differential  screwing  appara« 

tus  for  presses. 

Charing-cross  Regimental    cased    seipent- 

cliede. 


CONTENTS  OF  THIS  NUMBER. 


Description  of  Dr.  Newington's  New  Patent 
Agricultural  Machines— >(f9Mb  engravings)..,.    41 

Iron  Steam  Hollers  v.  Copper  Boilers  44 

Teredo  Navalls.  -  Plan  of  the  late  Sir  Samuel 

Bentham  for  Preventing  Its  Ravages 45 

Macintosh's  Substitute  for  the  Screw  ...^ 46 

Electro- Magnetic  Engines 46 

Screw   Propelling. — Shorter's   Propeller.     By 

Mr.  J.  J.  O.  Taylor  48 

Floating  Caiuon  Gate  at  Plymouth  Dockyard    49 
Description  of  a  Plan  of  Constructing  Tempo- 
rary Duildings  of  Large  Area.    By  R.  W. 
Thompson,  Esq.,  C.E.— (vr(4  engravingi)  ...    50 
On  the  Comparative  Methods  of  Iron  and  Wood 
for  Ship-building.    By  Edwin  O.  Tregelles, 

C.E 51 

The  Cymameter 53 

Speciftcations    of    English   Patents    Enrolled 
during  the  Week: — 
Smith. Looms ^    63 


...•.••••• 


54 
95 

56 
56 

56 
58 
58 


Sears Guns 

Mil  wain Closing  Doors  .^ ...... 

Mc  Donald Lubricators m.  ... 

Fayrer  Steering  Apparatus... 

Burton  « Flushing  Sewers,  &c. 

Glasgow Shearing  Metals 

Cooper Steam  Engines 

Taunton m....  Windlasses,    Pumps, 

Rudders,  and  Cable 

Testers  

Specifications  Due,  but  not  Enrolled : — 

Cowing Motive  Power,  Drain- 
ing, and  Evaporat- 
ing  

Nye Hydraulic  Machinery 

Barbor Artificial  Fuel 

Barclay  «. Smelting  Iron  ......... 

Weekly  List  of  English  Patents    66 

Weekly  List  of  Designs  of  Articles  of  Utility 
Registered    ...,. GO 


58 


59 
60 
60 
60 


K 


MTTSEDM,   REGISTER,    JOURNAL,    AND    GAZETTE. 
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6S 

BBBTHON'S  FATBHT  CLIKOlCBTKa  AND  ▲LTI1»TBB..-*(8M  AMTB  P.  605.) 

The  Clinometer.* 

AvL  previous  mechanieal  eontrivanoes,  includiDg  every  kind  of  pendidum  used 
for  the  purpose  of  showing  the  trim  of  a  ship,  &o.,  are  so  affected  by  its  motiou  in 
a  sea-way,  that  no  accurate  indications  can  be  obtained.  And  any  instrument  in 
which  a  single  fluid  is  employed,  is  necessarily  90  long  as  to  be  very  inconvenient 

Mr.  Berthon's  Patent  Clinometer  combines  the  advantages  of  extreme  accuracy, 
even  in  die  worst  weather,  with  the  most  convenient  and  eompact  dimensions,  being 
only  from  twelve  to  twenty  inches  long,  besides  being  very  ornamental  to  the  bulk- 
head of  a  cabin,  &c. 

We  shall  explain  the  construction  of  this  instrument  by  referring  first  to  the  mer- 
curial or  water  clinometers  previously  known.  In  these,  a  pipe  or  glass  tube,  fixed 
fore  and  aft  in  the  ship,  is  turned  up  a  little  at  both  ends,  and  the  horizontal  part 
being  filled  with  fluid  which  comes  about  half-way  up  each  of  the  vertical  portions, 
a  scfde  isplaced  against  one  or  both  of  the  vertical  tubes,  graduated  into  equal  divi- 
sions. Then,  if  it  be  inclined  so  that  one  end  is  raised  above  the  otheri  say  one  inch, 
the  fluid  falls  hdf  an  inch  in  that  tube  and  rises  half  an  inch  in  the  other,  when 
the  two  surfaces  are  again  on  a  level.  Thus  an  elevation  or  depression  of  one  inch 
produces  only  Ao^  an  inch  range  upon  either  scale.  Therefore,  unless  the  horiaontal 
part  be  very  lone,  the  range  is  too  limited  to  detect  any  small  change  of  inclination 
of  the  ship's  keel. 

Now,  in  the  improved  clinometer,  the  range  is  multiplied  by  tfairtoeB|  vfaie^  accu- 
rately marks  the  trim  of  the  largest  ship  to  a  quarter  of  an  inch. 

Fig.  1  is  an  external  elevation  of  the  instrument.  A  A  is  a  basement  of  fancy 
wood,  polished,  upon  which  stands  the  superstructure  B  B.  Between  the  pilast^iy  C  C 
apjpears  the  index  tube  A,  in  which  a  red  fluid  stands  to  the  mark  E  K  when  the 
ship  is  on  an  even  keeli  but  rises  or  falls  according  as  she  is  by  the  bead  or  stem, 
ana  the  extent  is  shown  In  feet  and  inches  upon  the  scale  on  either  side. 

Fig.  2  shows  the  internal  arrangement.  i>  and  ly  are  two  glass  bulbs,  about  an 
inch  in  diameter,  connected  together  by  the  capillary  tube  £,  which  varies  from  ten 
to  eighteen  inches  in  length.  D  contains  mercury  only,  with  tbe  air  admitted  above. 
jy  has  mercury  below,  with  coloured  wf  ter  superimposed  upon  it,  3?rbicfa  rises  to  the 
middle  of  the  index  tube  when  ihp  instrument  is  horizontal. 

The  sectional  area  of  the  index  tube  is  about  l-26th  part  of  that  of  the  bnibs — the 
mercury  thirteen  times  as  heavy  as  tbje  red  water  (which  contains  a  liulfi  sulphuric 
acid).  S  is  a  screw,  which  compresses  a  short  piece  of  vuloaniaef}  tndia-rut>ber 
passed  over  the  top  of  the  index  tube,  and  which,  when  scrj^we^  up,  prevents  the 
entrance  or  exit  of  air,  and  keeps  the  fluids  steady  when  the  instrument  is  carried 
about.  Suppose  the  bulb  D  to  be  elevated  one  inch,  ^en  the  mercury  falls  in  it  a 
quarter  of  an  inch,  and  rises  the  saqne  distance  in  JV  j^owing  along  the  capillary 
tube).  But  in  doing  so,  it  displaces  upwards  the  sajaae  bulk  of  water,  which  raises 
the  column  in  the  index  tube  6i  inches,  0^  13  ^es  as  much  as  when  simple  tubes 
with  one  fluid  are  used. 

Again ;  the  capillary  tube  being  flue,  allows  the  mercury  to  pass  but  very  slowly,  so 
that  such  a  length  of  time  must  elapse  before  any  change  is  apparent,  that  in  a  heavy 
sea  the  extremes  are  not  shown,  but  a  steady  mean  is  preserved,  which  corresponds 
with  what  would  be  the  exact  line  of  keel  in  smooth  water. 

Smaller,  and  placed  athwart  ships,  it  indicates  the  mean  list  or  inclination.  The 
same  instrument,  made  to  act  more  quickly,  is  a  most  convenient  and  accurate  level 
for  all  purposes  on  shore. 

The  Altimeter. 

Two  views  of  this  instrument  on  the  opposite  sides  are  given  in  figs.  3  and 
4.  A  A  is  a  framework  of  a  quadrantal  form,  on  one  side  of  which  is  a 
mercurial  indicator  consisting  of  two  bulbs^  B  and  B^  connected  by  a  horizontal 
tube  and  a  vertical  capilliary  tnbe,  which  ascends  from  the  bulb  B'.    At  C  there  is 


*  Any  infbnnation  ooneeming  the  aupply  of  the  Aore  instnunent  can  be  obtained  by  referenoe  to  the 
inventor  and  patentee,  fiev.  £•  X.  Bexthon,  Fsiehsm,  Hsnti, 
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m  steel  stop-cock,  with  t  small  lever  D  on  the  plug,  which  when  pressed  by  the 
finger  opens  it.  The  spring  £  closes  it  a^sin  when  the  finger  is  raised ;  F  is  a 
telescope  which  is  attached  to  the  other  side  of  the  frame  A  A,  and  made  to  tnm 
upon  a  pivot  at  G,  describing  a  portion  of  a  circle  upon  the  metal  quadrant  piece 
a.  This  piece  has  fine  holes  drilled  in  it  at  equal  distances  along  a  circular  line,  of 
which  the  centre  is  the  centre  of  the  piyot  of  the  telescope.  These  holes  are  placed 
at  a  fixed  whole  number  of  demes  apart  (say  five  degrees),  and  are  marked 
accordingly  0,  5, 10,  Id,  20,  &c  Upon  tne  telescope  at  E  is  a  fine  point  L,  which 
stsnds  out  latenUy  from  a  short  spring,  and  may  be  placed  in  any  one  of  the 
holes  of  the  ouadrant.    The  mode  of  using  the  instrument  is  as  follows : 

Let  the  scale  of  the  tube  be  graduated  in  degrees,  and  minutes,  and  quarters  of 
minutes.  Then  if  the  bulbs  be  about  half  an  inch  diameter,  the  tube  A'  one-eighth 
of  an  inch  diameter  and  9  inches  long,  and  the  vertical  tubes  quite  capillary,  and  16 
or  17  inches  long,  the  result  will  be  as  follows: — The  fluids  (mercury  and  spirit) 
being  about  15: 1  in  density,  an  elevation  of  five  degrees  wiU  make  the  spirit-rise 
15  inches  (nearly)  very  rapidly  when  the  stop-cock  is  open,  and  proportionally  for 
smaller  elevations. 

Now  when  the  point  L  of  the  telescope  is  in  the  hole  O,  and  the  spirit  at  0,  an 
object  seen  at  the  centre  of  its  field  of  view  will  be  on  a  level  with  the  eye,  and  the 
height  of  anv  object  above  that  up  to  five  degrees  may  be  ascertained  bv  the  height 
of  Uie  spirit,  oy  simply  elevating  tne  whole  instrument  till  it  appears  in  tne  centre  of 
the  field.  But  if  tilted  much  more,  the  spirit  will  come  out  at  the  top  of  tl^e  t|ibe ; 
if,  then,  the  object  be  above  five  decrees  in  elevation,  und  under  ten,  let  the  point 
L  of  the  telescope  be  inserted  in  the  hole  marked  5,  ana  the  object  observed  through 
it.  The  spirit  will  now  ^ive  the  excess  above  five  degrees.  If  more  than  ten,  and 
under  fifteen,  put  the  point  in  hole  10,  when  the  spirit  will  give  Uie  excess  above 
ten  degrees,  and  so  on. 

The  instrument,  when  rested  on  a  steady  support  on  land,  may  be  used  without 
closing  the  stop-cock :  but  at  sea,  the  stop-cock  is  indispensable. 

The  altitude  of  the  sun,  or  other  heavenlj  bodv  in  respect  to  which  the  observa- 
tion is  to  be  taken,  being  approximately  estimated,  the  point  of  the  telescope  is  put 
into  the  hole  next  below  the  supposed  altitude.  The  instrument  is  then  held  in  the 
two  hands,  with  a  finger  of  the  right  hand  placed  near  the  lever  of  the  stop-cock. 
When  the  observer  has  got  the  object  upon  the  centre  of  the  field,  he  opens  the 
stop-cock  by  pressing  the  lever,  and,  adapting  his  motion  to  that  of  the  ship,  ne  keeps 
the  telescope  upon  the  object  for  two  or  three  seconds  (as  in  shooting  dying),  and 
then  suddenly  closes  the  stop-cock  by  raising  hb  finger.  The  spirit  now  remains  at 
the  point  it  reached  when  the  stop-cock  was  closed,  and  this,  added  to  the  number 
of  degrees  marked  by  the  hole  in  which  the  point  of  the  telescope  is  placed,  is  the 
altitude  of  the  ol^ect  observed. 

As  the  insertion  of  the  horizontal  column  of  mercury  in  the  tube  connecting  the 
two  bulbs  (B  BO  may  possiblv  interfere  with  the  result,  a  compensation  for  this  may 
be  effected  by  making  this  tube  bent,  as  represented  at  x,  y,  x  in  fig.  5 — the  portion 
y  being  of  rather  more  than  twice  the  sectional  area  of  a;  and  x,  and  the  proper  stream 
through  y  is  regulated  by  the  extent  to  which  the  spring  stop-cock  is  opened  by  a 
stop  q.  Thus,  suppose  the  instrument  to  be  suddenly  moved  horizontally  in  the 
direction  of  the  arrow,  this  would  cause  the  mercury  to  act  by  its  inertia  in  the 
opposite  direction,  were  the  communication  simple,  and  not  reflex ;  but  the  reflex 
tnoe  y,  containing  as  niueh  mercury  as  x  and  z  together,  counteracts  their  joint 
efiect  by  allowing  (or  rather  tending  to  allow)  the  same  quantity  to  pass  in  the  other 
direction,  and  thus  the  inertia  of  the  mercury  in  y  will  neutralize  that  of  the  mercury 
in  X  and  », 

As  temperature,  in  extreme  cases,  may  affect  this  instrument,  a  compensation  may 
be  made  for  this  by  adapting  a  sliding  scale  to  the  vertical  tube,  to  be  set  according 
to  the  temperature  at  the  time  beinf. 

When  the  altitude  of  the  heavenly  body  is  very  great,  a  small  prism  or  reflector 
may  be  placed  at  the  eye-glass  of  the  telescope  to  throw  the  image  upward,  as  in  the 
tnuosit  instrument. 
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PAOM  TBI    UNPUBLISRBD   MBS.  OF  TRI  LATB  B&XO.-OIK. 
BIB  SAM UBL  BBNTHAM.* 


Security  agaimt  Leakage, — Suppose 
the  deck  of  a  vessel  to  be  at  a  height  little 
above  the  water-line,  and  that  this  deck, 
as  well  as  the  planking  of  the  side  some 
little  way  down  under  water  and  up  to 
this  deck  to  be  made  tight  against  the 
exit  of  air  from  the  inside,  as  of  water 
from  the  outside,  such  a  vessel  would,  in 
most  cases,  be  insubmergible,  since  the 
only  additional  weight  tending  to  sink  it 
would  be  occasioned  by  any  leakage  of 
water  from  the  bottom  which  might 
come  into  the  space  previously  occupied 
by  air.  If  the  lading  were  of  a  kind  to 
occupy  much  space  in  proportion  to 
weight — that  is,  if  it  were  ot  little  spe- 
cific gravity  compared  to  water— there 
would  remain  but  little  space  to  receive 
water  of  leakage ;  if  the  lading  consisted 
of  matter  of  greater  specific  gravity  than 
water,  there  must  be  a  great  deal  of 
space  filled  only  with  air,  and  so  long  as 
that  air  could  not  escape,  water  could 
not  come  in  to  occupy  the  place  of  air ; 
it  could,  indeed,  be  compressed  by  water 
from  leakage,  and  inasmuch  as  water 
might  thus  come  in  the  vessel  would 
sink  proportionablv,  but  not  enough  to 
occasion  the  vessei  to  be  entirely  sub- 
merged. 

The  water  and  air-tight  deck  must  be 
at  a  height  sufiicient  to  enclose  air  enough 
to  insure  against  the  submersion  of  the 
vessel.  It  is  evident  that  any  subdi- 
visions of  the  hold  by  transverse  or  other 
bulkheads  made  water-tight  throughout, 
up  against  the  deck,  as  well  as  down 
upon  the  bottom,  and  air-tight  at  the 
upper  part,  would  afford  additional  secu- 
rity, as  against  partial  leaks. 

With  a  view  to  affording  this  security, 
all  hatchways  or  other  openings  through 
this  deck  into  the  hold  must  be  provided 
with  coverings,  air-tight  as  well  as  water- 
tight, and  they  should  be  very  readily 
applicable. 

The  space  above  the  water-tight  and 
air-tight  deck  would  in  most  cases  be 
covered,  for  the  accommodation  of  the 
crew  ;  a  part  of  it  would,  of  course,  be 
allotted  to  the  apparatus  for  navigation : 
there  also  would  be  artillery,  or  other  war- 
like implements ;  some  of  whicli,  should 


*  These  Notes  were  made  preparatory  to  a  second 
"Naval  Essay"  by  Sir  Samuel,  the  subject  of  which 
was  intended  to  have  been  the  structure  of  naviga- 
ble vessels. 


further  security  require  it,  might  be 
thrown  overboard,  as  is  so  often  done,  and 
thus  add  buoyancy  to  that  which  the  air- 
tight hold  would  afford. 

StdbUity  or  Stiffness,'^  A  great  deal 
of  ballast  is  thought  necessarv,  to  give 
stiffness  to  vessels  of  the  usual  form,— > 
an  article  expensive  in  itself,  causing 
delay  in  taking  it  in  and  out,  occupying 
space  and  capacity  which  might  be 
better  appropriated  to  provisions  or  use- 
ful lading ;  ballast,  beside,  has  been  one 
cause  of  a  ship's  foundering  at  sea,  as 
the  pigs  not  being  fixed,  are  liable  to  be 
displaced  in  bad  weather. 

That  stability  may  be  given  to  a  vessel, 
without  being  encumbered  with  ballast, 
was  exemplified  in  the  Arrow  and  the 
Dart ;  they  were  both  of  them  worked 
into  Portsmouth  Harbour  without  any 
ballast,  thoueh  they  had  their  cables  and 
anchors  on  deck. 

The  extension  of  the  breadth  up- 
wards, or  tumbling  out  of  the  hull  of 
the  Arrow  and  the  Dart,  was  to  give 
stability  or  stiffness  to  the  vessels,  and 
that  in  a  degree  increasing  with  their  in- 
clination— that  is  the  power  to  counter- 
act further  inclination,  increasing  more 
and  more  as  the  vessel  inclined  the 
more.  The  increase  of  breadth  in  these 
vessels  continued  upwards  to  beyond  Uie 
angle  to  which  a  ship  is  ever  liable  to 
heel;  ships  of  the  usual  form,  on  the 
contrary,  incline  the  easier  the  more 
they  are  inclined. 

Bitts  to  go  only  to  the  deck  beneath, 
and  to  be  strengthened  by  a  shore  in- 
stead of  a  brace.  Openings  under  the 
gang-boards  at  the  top  of  the  side  to 
serve  as  chimneys,  leading,  some  from 
the  hold,  others  from  the  different 
decks  alternately ;  these  openings  to  be 
formed  so  as  to  exclude  water  or  dirt. 

Fore  and  aft  pieces  on  the  deck  entire 
(as  the  beams  of  the  upper  deck),  to 
form  the  comings  of  hatcnways  ;  under 
these,  pillars;  and  between  the  pillars 
diagonal  braces. 

Pillars  should  be  hollow,  to  serve  for 
ventilation ;  therefore  perhaps  rather  of 
iron,  and  provided  with  valves  and 
pistons,  by  which  foul  air,  or,  when 
necessary,  water  might  be  extracted. 
Even  the  pillars  forward  and  aft  at  right 
angles  to  the  rising  line  should  be  hollow 
as  well  as  the  perpendicular  ones  in 
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midships.  These  hattiog  against  and 
tied  to  the  beams  of  the  upper  decli,  and 
the  fin-keelson,  would  form  a  trussed 
beam  against  racking. 

Beams  at  the  first  building  of  a  ressel 
should  be  coaked  to  the  timbers  on  each 
side,  to  the  clamp  underneath,  and  to  the 
water-way  above.  They  should  be  trussed 
in  midships  wherever  trusses  can  possi- 
bly be  admitted,  and  tied  down  to  the 
fioor  timbers  by  a  series  of  pillars  con- 
nected together  by  straps. 

All  bulkheads  trussed,  to  prvveut 
racking. 

Decks  fastened  with  double  -  drift 
taper-headed  treenails  instead  of  spikes. 

Decks  straight  athwart  ship,  as  well  as 
fore  and  aft. 

The  working  of  capstans  by  bars  to 
be  discontinued  ;  winches  to  be  used  in 
their  stead,  so  as  not  to  interfere  with 
pillars  or  trusses. 

For  strength,  the  keel  and  bottom  of 
a  vessel  should  form  a  boWf  the  deck  the 
siring.  To  fasten  the  string  to  the  ends 
of  the  bow,  as  the  middle  strakes  of 
the  deck  are  cut  by  the  hatchways,  and 
as  the  strakes  on  the  sides  of  the  hatch- 
ways do  not  come  to  the  stem  and  stem, 
the  beams  afore  and  abaft  the  hatchway 
should  be  very  broad,  so  as  to  form  a 
transverse  plankin?  connected  to  the 
strakes  of  the  deck  oy  coaks. 

In  the  case  of  a  vessel  of  great  length 
in  proportion  to  its  depth,  where  the  dis- 
tance between  the  bottom  and  the  upper 
deck  might  not  be  sufficient  to  form  a 
tie  that  could  be  depended  on,  for  the 
prevention  of  hogging,  the  masts  with 
their  stays,  instead  of  being  a  source  of 
weakness  might  be  made  to  afford 
strength  in  the  same  manner  as  a  brace 
affbr£  it  to  a  beam. 

It  is  too  frequent  in  the  selection  of 
the  timbers  that  compose  the  frame  of  a 
ship,  that  scrupulous  attention  is  paid  to 
the  choice  of  trees  sufficiently  large  to 
admit  of  forming  all  the  edges  of  the 
timber  die  square,  whilst  the  important 
circumstance  in  regard  to  strength,  the 
direction  of  the  fibres  of  the  wood,  is 
made  but  a  secondary  consideration. 

AugerSt  TreenaiU,  jfc. — The  present 
augers  do  not  cut  the  wood  clean,  but 
tear  and  bruise  it  so  as  to  facilitate  the 
entrance  of  water.  This  mav  be  pre- 
vented by  a  side  cntter  to  the  borer. 

The  treenail  in  use  is  parallel,  and  the 
whole  length  of  it  passing  through  the  hole 


which  the  head  ought  to  fill  up,  the  hole 
is  gutted,  so  that  the  head  cannot  but  be 
slack  enough  to  admit  water.  This  is 
prevented,  by  making  the  treenails 
rounds  with  a  drt/t,  and  a  taper  head. 

There  are  various  pigments  or  com- 
positions that  would  resist  the  moisture 
of  the  wood  used  in  shipbuilding,  by  the 
application  of  which  substances  to  the 
hole  or  to  the  treenail  its  efficiency,  as  a 
fastening,  would  be  very  much  increased; 
even  white  lead  sufficiently  diluted  with 
tar  or  calareous  cements,  such  as  quick- 
lime with  oleagenous  matter,  if  applied 
at  the  instant  previously  to  driving  the 
treenail,  would  fix  it  very  firmly  against 
any  strain  to  draw  it  out.* 

Coaks  might  be  of  metal  as  well  as 
wood;  for  example,  abort  tubes  of 
copper,  4  inches  long,  3  inches  diameter, 
and  a  quarter  of  an  inch  only  thick; 
but  in  most  cases  wood  is  on  many  ac- 
counts the  preferable  material.        ^ 

Pegs  or  small  treenails  for  boats  might 
be  made  with  conical  heads,  like  the  larger 
treenails ;  indeed,  heads  are  still  more 
necessary  for  pegs  than  even  for  large 
treenails. 

^A0<iMtn^.— Lackering  the  interior  of 
copper  sheathing  has  been  discontinued 
without  any  good  ground  for  the  abandon- 
ment of  this  practice,  either  scientific  or 
economical.  It  is  well  known,  that  by  the 
working  of  a  ship,  or  in  other  ways,  the 
seams  of  sheathing  are  often  opened, 
and  that  rents  are  frequently  made  in  it ; 
a  passage  is  thus  made  for  water  between 
the  copper  and  the  ship,  and  thus  the 
corrosive  action  of  sea- water  has  place 
on  both  sides  of  the  sheathing,  although 
it  be  only  on  the  interior  surface  that 
the  decomposition  of  the  metal  is  advan- 
tageous by  destroying  animal  life,  and 
otherwise  keeping  the  surface  of  the 
sheathing  clean. 

CAatn-p/a/M.— One  of  the  peculiari- 
ties of  the  Arrow  and  the  Dart  was,  that 
their  chain-plates  were  fixed  through  the 
thick  strake  along  the  range  of  the  deck 
of  the  vessel,  instead  of  being  fixed  to 


*  Marine  glue  it  an  invention  of  a  tubsequent 
date  ;  but  Sir  Samuel,  in  hit  "  Naval  Essay/' 
page  1S4,  in  speaking  of  raw  hides  for  the  sheU 
of  small  vessels,  he  said  "  especially  its  imper- 
meability be  increased  by  a  coating  of  caoutchoue,** 
and  **  this  substance  might  also  in  large  vessels  be 
on  many  occasions  advantageously  applied  In  com- 
bination with  other  substances  to  the  production 
of  the  same  effect,  as  in  the  stoppage  of  leakage," 
Sw. 
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ehannels  projecting  in  the  usnal  mode 
from  the  top  sides. 

By  this  mode  of  fixing  chain-plates 
they  are  attached  firmly  to  the  part  of 
the  vessel  best  able  to  support  them ;  and 
in  consequence  of  the  form  of  those  ves- 
sels the  shrouds  were  extended  to  the  same 
angle  as  in  a  vessel  of  the  ordinary  con- 
struction, notwithstanding  the  chain- 
plates  did  not  project  beyond  the  vesaers 
side. 

The  advantages  of  this  improvement 
in  point  of  expense  arise  from  a  saving 
of  materials  and  workmanship  for  the 
construction  of  the  ordinary  channels ; 
but  the  disencumbering  a  ship's  side 
from  useless  projections  is  of  higher  im- 
portance— ^it  saves  entanglement  with 
similar  projections  from  the  sides  of 
other  ships,  and  it  enables  guns  to  be 
worked  without  impediment  from  the 
shrouds ;  indeed,  in  some  eases,  artillery 
may  be  placed  where  there  is  no  chan- 
nels, in  situations  where  otherwise  it 
could  not  be  admitted  of.  The  chain- 
plates  themselves  too,  when  fixed  as  in 
those  vessels,  are  not  liable  to  the  usual 
injury  from  the  rolling  motion  of  the 
ship  or  otherwise;  so  that  during  the 
many  years  the  Arrow  and  the  Dart 
yrete  in  conatant  active  service,  not  any 
one  of  their  chain-plates  so  fixed  had 
ever  been  broken. 


OK    THS    COMPA&ATIVB    MERITS   OF    IROK 
AND     WOOD     POR    SHIP-BUILD INO.        BT 
BDWIN  O.  TRBOBLLBS,   BSft.,    C.B. 
(Cflnclnded  ftom  page  08.) 

<*The  BoycU  George,  one  of  the  iron 
steamers  running  between  Lirerpool  and 
Glaigow,  a  vessel  of  unusual  length  in  pro- 
portion to  her  beam,  when  loaded  with  about 
150  tons  of  dead  weight,  besides  her  engines 
and  coals,  got  on  a  rock  near  Greenock,  at 
high  water,  and  was  left  there  during  a  tide 
without  BUstafninf  any  injury ;  she  rested 
nearly  on  her  centre,  and  all  who  saw  her 
were  of  opinion  that  no  timber  vessel  could 
have  remained  in  that  position  without 
breaking  her  back. 

"  Captain  Chaplin,  who  has  had  upwards 
of  twenty  years'  experience  in  steam  nari- 
gation,  and  who  was  for  some  time  manager 
of  Woodside  Ferry,  in  the  course  of  some 
remarks  on  the  strength  of  iron  vessels,  says, 
'  I  may  give  you  a  case  in  point :  the  Cleve^ 
land,  built  by  you,  got  ashore  amongst  the 
rocks  on  an  ebb  tide,  when  she  was  left  high 
and  dry  for  seven  honrs,  hanging  entirely  by 


the  heel  and  forefoot,  without  sustaining 
injury  either  in  the  hull  or  engine.' 

'*2nd.  Stowage: 

**  The  shell  of  a  timber-built  vessel  is  so 
much  thicker  than  that  of  an  iron  vessel, 
that  with  the  same  outside  dimensions,  the 
latter  is  frequently  18  inches  wider,  and  12 
inches  deeper  in  the  hold,  than  the  former ; 
taking  the  most  fafourable  part  of  a  vessel, 
namely,  in  the  centre  of  the  length,  in  a 
▼essel  of  200  tons,  the  proportion  in  favour 
of  the  iron  vessel  will  be  as  5  to  6,  but  in 
the  ends  which  are  drawn  finely  off,  the 
disparity  is  much  increased,  making  the  pro- 
portion of  the  whole  contents  about  as  5  to 
4  ;  supposing,  therefore,  that  a  vessel  built 
of  timber  could  stow  200  tons,  she  would, 
if  made  of  iron,  have  room  for  250  tons. 

**3rd.  Safety: 

**  In  addition,  however,  to  their  extraor- 
dinary strength,  iron  vessels  afibrd  protec- 
tion, both  to  life  and  property,  against  the 
most  awful  accident  that  can  hehU.  a  ship 
at  sea ;  namely,  against  fire.  I  admit  that 
it  can  signify  little  to  unfortunate  passen- 
gers of  what  material  the  hull  of  a  vessel  is 
made,  if  her  cargo,  deck,  cabins,  and  maats 
are  consumed,  as  no  one  who  might  escape 
the  conflagration  could  then  remain  in  her. 
But  with  ordinary  precautions,  it  would  be 
nearly  Impossible  for  a  fire  to  take  place  or 
to  gain  head  in  the  hold  of  an  iron  ship, 
prorided  the  hatches  were  properly  secured. 

<'4th.  Speed  : 

''  The  material  being  much  lighter  to 
attain  the  same  strength,  and  occupying  less 
space,  the  model  of  the  vessel  may  be  made 
finer,  and  better  adapted  for  high  speed, 
without  a  corresponding  loss  in  amount 
of  stowage  and  carrying  qualities ;  and  iron 
vessels,  as  they  have  more  buoyancy,  are 
not  so  liable  as  timber-built  vessels  to  pitch 
when  in  a  heavy  sea :  these  assertions  are 
not  the  result  of  mere  theoretical  specula- 
tions, but  are  derived  from  a  long  course  of 
observations,  guided  by  the  opinions  of 
many  practical  men  who  have  become  con- 
verts to  the  adoption  of  iron  as  a  preferable 
material  to  wood  in  the  construction  of 
vessels. 

"5th.  Durability: 

"  It  is  as  yet  imposnble  to  assign  any 
period  for  the  duration  of  iron  vessels  in 
salt  water,  inasmuch  as  they  have  not  been 
tried  for  a  sufficient  time  to  enable  us  to 
ascertain  this  point  with  precision ;  the  want 
of  this  proof  must,  however,  be  considered 
fiivoarable  from  the  fact,  that  were  their 
decay  as  rapid  as  that  of  wooden  vessels, 
such  a  result  would  already  have  become 
manifest. 

**  The  instance  of  the  Aaron  Manby  will 
be  in  the  recollection  of  many:  she  was 
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knmdMd  in  1822 1  has  been  alternately  em* 
ployed  in  fresh  and  salt  water,  and  is  stated 
to  be  in  f(Ood  condition.  TTie  Oanyowem 
has  been  about  eight  years  in  salt  water,  and 
is  not  yet  pereeptibly  injured  by  decay.  Bat 
tiie  iron  Teasds  of  the  Clyde  probably  fnr- 
niah  na  with  more  decided  proofs  than  any 
others  of  the  dnrability  of  the  material  in 
salt  water.  It  is  well  known  that  some  of 
tiie  first  bvilt  of  those  vesseli  were  eitremely 
slight,  yet  it  is  tmly  snrprising,  when  the 
freq^nent  robbing  on  the  btmka  to  wlueh  they 
are  exposed  is  considered,  how  little  effeot 
time  seems  to  prodnce  npon  them  ;  so  slight, 
indeed,  is  the  apparent  decay  when  the  Tea« 
ael  is  in  use,  and  so  mndi  slower  is  its  pro- 
gress than  is  exhibited  by  iron  when  applied 
to  other  pnrposes  in  salt  water,  that  many 
who  haTe  obserred  the  fact  are  led  to  svp* 
poee  that  some  oeonlt  or  preserratiTe  law  is 
in  operation,  pecniiar  to  iron  so  employed. 
A  similar  dfoet  is  said  to  be  observable  on 
tiie  iron  ndOs  of  a  railway ;  the  corroalon  of 
which  appears  to  be  much  less  rapid  when 
they  are  acted  npon  by  earriagea  passing 
ahmg  tliem  than  when  they  are  Ijing  in 
detached  bars  on  the  road>side. 

''We  now  ton  to  tiie  consideration  of 
the  dniaUlity  of  timber-bnilt  ships:  and 
where,  I  wovld  ask,  in  the  catalogue  of  ob« 
jeetions,  real  or  ftncled,  to  iron  ships,  is 
then  one  to  be  found  equal  to  that  drMdfiil 
seonrge  to  wooden  Tcssels,  the  dry  rot  ?  the 
efbets  of  whidi  are  too  well  understood  by 
shipowners  to  require  any  lengthened  re- 
marks from  me.  I  sliould  not,  howerer,  do 
justice  to  my  subjeet  did  I  pass  it  o?er  in 
aflence.  No  age  lias  been  without  its  nos- 
tnma,  its  quackeries,  and  its  inftdlible  reme- 
diea  for  the  dry  rot ;  and  no  period  has  been 
ao  produetiTe  of  them  as  that  in  which  we 
Uto  t  but,  firom  dl  I  can  perceiTe,  this  plague 
is  as  preralent  as  erer.  How  many  stately 
▼eseels  sre  mouldering  away  under  tida  de- 
structive visitation,  wldle  their  fine  and 
gneefnl  forms  conceal  the  treacherous  enemy 
withfail 

"  6th.  Repairs : 

"  The  usual  calculation  for  a  timber-built 
stsamer  is,  that  the  expense  of  repairs  will 
in  ten  or  twelve  yesrs  have  equalled  the  first 
eost.  In  a  well-built  iron  steamer,  repsirs 
will  not,  I  bdieve,  have  become  necessary 
wiUiin  that  period,  provided  the  vessel  has 
not  been  injured  by  accidents ;  and  under 
any  drcumstsnces,  I  feel  confident  it  will  be 
more  expensive  to  keep  in  repair  the  copper 
sheathing  alone  of  a  wooden  vessel,  than  to 
elFect  the  whole  repairs  in  the  hall  of  an  iron 


•<7tfa.  Cost: 

"  No  one,  it  may  be  here  remarked,  can 
avoid  oheerving  and  lamenting  the  low  state 
in  this  country  of  irhat  maybe  termed  mer- 


cantile naval  arehitecture,  in  which  men  of 
sdenoe  meet  with  little  or  no  encouragement 
to  attempt  improvemento,  and  have  become 
weary  of  a  system  which  for  many  years  baa 
brought  them  no  returo.  Bat  let  us  hope 
for  better  things  in  iron  ship-baildiog ;  let 
us  trust  that  both  owners  and  builders  will 
see  that  their  interest  lies,  the  former  in 
procuring  good  sound  vessels,  and  the  latter 
ui  a  price  tliat  will  leave  no  excuse  for  im- 
perfoot  work. 

*'From  a  careful  consideration  of  tiie 
question  of  cost,  I  have  arrived  at  tlie  fol- 
lowing conclusions  i— 

**  1st.  That  a  good  serviceable  iron  sailing 
vessel,  not  exeeedbg  300  tons  burthen,  will 
be  equal  in  coat  to  an  Bnglish«built  twelve 
years'  timber  ship  of  the  same  external 
dimensions,  without  including  the  price  of 
copper  sheathing  for  the  latter. 

"2nd.  That  iron  vessels  of  above  300 
tons  have  the  advantage  of  being  rather  less 
expensive  than  wooden  vessels. 

"  3rd.  Hist  for  every  large  merdwnt  ves- 
sel, iron  will  be  found  to  be  much  less  ex- 
pensive than  wood. 

'*  4th.  That  iron  sea-going  steamers  bear 
also  about  the  same  proportion,  aoeording 
to  their  different  sixes. 

**  6th.  That  iron  vessels  for  rivers  may  be 
built  at  a  Ught  expense,  but  so  built,  are 
unfit  for  sea-service. 

"  This  estimate  is  to  be  oonsidered  to 
apply  only  generally,  as  the  cost  of  either 
wood  or  iron  vessels  is  ruled  by  the  oust  of 
the  materials  and  the  style  of  finishing. 

"8th.  Draft  of  water : 

"  Iron  sailing  vessels  may  be  built  of  any 
requisite  depth  and  sharpness  for  holding 
on  in  a  sea-way,  but  where  a  Ught  draft  is 
essential  for  a  peculiar  serrice,  it  may  be 
attained  to  a  greater  extent  by  Uie  use  of  that 
metal  than  by  timber  i  tliis  advantage,  of 
course,  arises  from  the  weight  of  iron  neces- 
sary in  the  eonatruction  of  a  vessel  being 
much  less  than  the  weight  of  wood  required 
for  the  aame  purpose." 

In  the  foregoing  remarks,  by  John  Gran- 
tham, allusion  is  made  to  bulk-heads,  which 
are  an  important  provision  hi  case  of  leakage 
firom  strttdng  on  rocks  or  other  causes; 
the  bulk-heads  are  water-tight  partitions, 
going  completely  across  the  hold  of  the 
ship,  dividing  it  into  four,  or  five,  or  more, 
independent  parte,  so  that  if  a  leak  occurs 
in  one,  the  water  only  rises  to  a  certain  level 
in  that  division  of  the  vessel  without  affect- 
ing the  rest,  and  a  vessel  thus  srranged  may 
voyage  a  thousand  miles  in  safety,  with  a 
Urge  leak,  and  without  requiring  to  be 
pumped. 

We  mutt  not  conceal  from  ourselves,  that 
a  strong  prejudice  or  alarm  existe,  on 
account  of  the  abemtioas  of  the  eompasi  i 
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but  this  difficoKj  is  eonsidered  to  be  com* 
pletely  overcome  bj  proper  measures  for 
oorrectiDg  the  errors.  We  are  indebted  to 
Professor  Airj  for  this  onward  and  impor- 
tant step  in  the  march  of  improTcment. 

We  haye  quoted  largely  from  the  work  on 
iron  ship-bniiding,  we  might  giTe  much  more 
with  profit,  but  prefer  recommending  the 
work  to  the  perusal  of  those  who  are  im- 
pressed with  the  importance  of  the  subject 
as  a  national  question,  on  which  J.  Gran- 
tham, at  p.  68,  writes  as  follows  :— 

"  There  could  not  be  a  better  period  than 
the  present,  when  the  foundations  of  every 
commercial  system  seems  to  be  shaken,  and 
men  are  looking  round  in  dismay  at  the 
depression  that  weighs  down  CTery  branch 
of  trade,  there  could  not  be  a  better  period 
for  oonsidering,  with  deep  attention,  a  ques- 
tion such  as  this,  and  endeaTonriog  to  draw 
from  it  some  assistance  towards  alienating 
the  general  distress. 

**  As  a  national  subject,  it  will  be  found 
to  possess  more  claims  to  attention  than  are 
at  first  apparent." 

These  observations  were  written  in  1842, 
and  apppear  equally  applicable  in  1849 ;  if 
this  question  be  rightly  considered,  and 
fairly  tried,  during  the  ensuing  seven  years, 
it  will  not  be  needful  to  write  elaborate  trea- 
tises, to  prove  that  for  ship-building  "  there 
is  nothing  like  iron  1" 

The  application  of  iron  to  form  a  nest,  or 
series  of  boats,  msy  be  very  valuable  for 
passenger  ships,  six  such  boats  might  lie  on 
the  deck  of  a  steamer,  one  under  another, 
occupying  only  the  space  of  one,  by  having 
the  thwarts  made  to  unship,  and  be  ready  at 
hand,  to  be  brought  into  action  in  a  minute 
during  an  emergency.  Six  boats,  each 
weighing  about  hdf  a  ton,  would  carry  180 
to  200  persons,  and  a  system  of  this  kind  is 
exceedingly  important  for  all  passenger  shipSf 
whether  steamers  or  others. 

It  cannot  be  denied  that  the  accident 
which  befell  that  magnificent  ship,  the  Gr^ai 
Britain,  in  Dundrum  Bay,  did  much  to 
check  the  progress  of  this  improvement ; 
but  whilst  it  is  admitted  that  this  disaster 
checked  the  earnestness  of  our  merchants  to 
avail  themselves  of  iron  vessels,  it  may  be 
pointed  out  as  a  triumph  in  the  achieve- 
ments of  science.  Costly  as  was  that  ship 
in  iron,  it  would  have  been  vastly  more  so 
if  it  had  been  built  of  wood ;  and  it  is  pro- 
bable that  if  it  had  run  ashore,  as  did  the 
iron  ship,  it  would  have  gone  to  pieces  in 
less  than  a  week,  instead  of  braving  fearful 
storms  for  several  months  ;  and  eventually 
floated  off  the  beach,  yielding  to  the  judi- 
cious appliances  of  the  talented  engineer 
who  had  the  charge  of  her  construction. 
The  few  cases  of  failure  In  iron  vessels  are 
widely  publishedi  whilst  some  of  the  very 


remarkable  instances  of  escape  are  scarcely 
recorded:  in  addition  to  the  instances  al- 
ready quoted,  may  be  mentioned  the  accident 
which  befell  the  Talbot,  a  fine  iron  steamer 
that  was  built  by  the  Neath  Abbey  Iron 
Company,  to  ply  between  Bristol  and  Port 
Talbot ;  one  morning  this  vessel  was  leaving 
Bristol  river  with  a  cargo,  and  being  caught 
aground,  was  left  by  the  tide,  supported  by 
the  head  and  stem,  lying  completely  across 
the  river  on  her  side,  and  was  left  so  dry  as 
for  a  boat  to  float  under  her  :  in  this  posi- 
tion she  remained  a  whole  tide  until  the 
water  rose,  when  the  engines  resumed  their 
duties,  and  conveyed  her  away  uninjured  to 
Port  Talbot. 

In  considering  the  benefit  obtained  by 
using  iron  in  preference  to  wood,  we  must 
not  forget  that  the  leakage  of  an  iron  vessel 
is  scarcely  appreciable,  and  if  leaks  occur 
they  are  commonly  very  easily  diMOvered  and 
stopped, so  that  there  is  no  bilge  water;  a 
consideration  of  great  importance  in  carry- 
ing com  and  other  kinds  of  food. 

It  is  true  that  there  may  exist  strong  pre- 
judices to  be  overcome;  so  there  were 
against  steam  vessels,  as  fraught  with  dan- 
ger of  many  kinds;  so  there  were  aUo 
against  the  introduction  of  iron  beams  in- 
stead of  wood  for  steam  engines ;  there  are 
engineers  now  living  who  remember  tliit 
change,  and  the  prejudices ;  how  difficult  it 
would  be  to  avoid  the  snapping  of  the  beam 
if  the  engine  struck  on  the  spring  beams, 
how  frightful  would  be  the  calamity  of  the 
cast-iron  beam  of  a  pumping  engine  fklling 
into  the  engine-house,  or  of  the  other  end 
tumbling  down  the  shaft  of  the  mine !  Many 
such  prognostications  were  made,  and  some 
realised ;  but  does  any  engineer  and  sound 
mechanic  contemplate  the  idea  of  reverting 
to  the  wooden  beam,  with  its  cast-iron  caps 
and  wrought-iron  straps?  An  excellent 
engine-beam  of  enormous  strength  might 
be  made  of  wrought-iron  plates,  but  the 
attempt  would  be  almost  vain  to  form  a 
framework  of  wood,  however  elaborate  or 
well  designed,  that  should  be  equal  to  the 
strength  of  the  cast-iron  beanu  now  used 
for  the  engines  in  Cornwall. 

If  Iron  were  not  applicable  for  engine 
beams,  the  engines  of  Cornwall  must  of 
necessity  be  much  smaller  in  their  dimen- 
sions and  power ;  the  deep  mines  could  not 
be  drained,  nor  their  wealth  developed ;  and 
so  it  may  be  said  of  iron  for  the  use  of  ves- 
sels ;— without  it  we  shall  remain  stationary, 
or  retrograde,  amonst  nations  in  the  march 
of  commerce — but  if  we  avail  ourselves  of 
the  vast  advantages  placed  within  our 
reach,  we  may  again  become  proverbial  for 
intelligenee  and  prosperity. 
Frenchay,  near  Bristol,  6th  of  9  mo.  IM9. 
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PMSBS  AWAtLDMJ}  BT  THE  SOCIBTT  OF 
ARTS  AT  THE  ANNUAL  DISTRIBUTION  OF 
1850  IN  THE  SECTIONS  OF  TRADE,  MA- 
NUFACTURES,   AND    MECHANICS. 

Firom  Addrets  by  the  QnmciL 
Tbe  gold  medal  of  the  President,  for  im- 
proTements  in  tbe  machinery  or  processes 
employed  in  the  cnltivation  or  preparation 
of  sugar  in  the  British  Colonies,  hu  not  been 
awarded;  but  the  new  cane  press  of  Mr, 
Bessemer, — for  which  that  gentleman  will 
receive  the  Society's  large  gold  medal, 
though  applying  only  to  one  part  of  the 
proeess  in  whidi  a  general  improvement 
would  appear  to  be  contemplated  by  His 
Royal  Highness,  has  the  merit  of  introducing 
a  principle  at  once  new  and  of  great  beanty 
into  that  process;  while,  by  reducing  the 
wdgfat  and  cnmbronsness  of  the  mschinery, 
mn^  has  been  done  by  Mr.  Bessemer  to- 
wards removing  the  main  obstacle  for  im- 
provement in  the  working  machinery  of  the 
colonies  of  the  tropics ;  viz.,  difficnlty  of 
tnmsport. 

The  condenser  of  Mr.  Siemens — a  gentle- 
man already  well  known  both  to  the  mecha- 
nical world  and  to  the  members  of  the 
Society  for  several  inventions  of  a  very  high 
order^has  also  the  merit  of  being  the  deve- 
lopment of  a  new  principle,  and  as  inch,  as 
well  ss  for  the  ingenious  manner  in  which 
that  novelty  has  been  carried  out  in  the 
detail  of  oonstniction,  it  has  been  deemed 
by  the  Council  worthy  of  the  large  gold 
nedaL 

As  an  example  of  an  article  of  manufac- 
tare*  in  the  pioduction  of  which  all  attempts 
had  hitherto  been  unsuccessful,  but  which 
hss  at  last  been  accomplished  just  when  most 
needed,  is  to  be  noticed  the  full-sized  bath, 
in  Stourbridge  clay,  of  Messrs.  Rufford  and 
Findi,  for  which  yoar  gold  Isis  medal  has 
been  awarded  to  these  gentlemen.  For  the 
production  of  this  article  a  prize  was,  at 
the  special  suggestion  of  tbe  President, 
offsred  by  the  Society  in  the  session  of 
1846-47,  with  a  view  to  the  assistance  of 
tbe  movement  for  people's  baths  and  wash- 
bouses,  then  in  its  infancy. 

The  goblet  which  last  yesr  the  Council 
announced  as  being  in  preparation  from  the 
designs  of  Mr.  Maclise,  R.  A.,  in  accordance 
with  the  provisions  of  the  Swiney  Bequest, 
has  been  perfected,  and  the  cup  has  been  for 
some  time  before  the  Society.  Tbe  Council 
feel  that  they  can  congratulate  the  Society 
on  having  in  this  cup  obtained  a  work  of  art 
worthy  of  the  fame  of  Mr.  Maclise  and  of 
tbe  intentions  of  the  late  Dr.  Swiney. 

[The  Address  concludes  by  annoancing  the 
following  special  prize  list  for  1851 : — 
The  OiUBcil  offer,  in  the  name  of  the  So- 


ciety, the  large  medal  and  25/.  for  the  best, 
and  the  Society's  small  medal  and  10/.  for 
the  second  best  treatise  on  tbe  objects  exhi- 
bited in  the  section  of  Raw  Materiais  and 
Produce. 

A  large  medal  and  25/.  for  the  best,  and 
a  small  medal  and  10/.  for  the  second  best, 
treatise  on  the  objects  exhibited  in  the  sec- 
tion of  Machinery. 

A  large  medal  and  25/.  for  the  best,  and 
a  small  medal  and  10/.  for  the  second  best, 
treatise  on  tbe  objects  exhibited  in  the  sec- 
tion of  Manufactures. 

A  large  medal  and  25/.  for  the  best,  and 
a  small  medal  and  10/.  for  the  second  best, 
treatise  on  the  objects  exhibited  in  the  sec- 
tion of  Fine  Arts. 

Each  treatise  must  occupy,  and  not  ex- 
ceed, 80  pages  of  the  size  of  the  "  Bridge- 
water  Treatises.'* 

The  Society  will  also  award  its  large 
medal  and  25  guineas  for  the  best  general 
treatise  upon  the  Exhibition  treated  com- 
mercially, politically,  and  statistically ;  and 
small  medals  for  the  best  treatises  on  any 
special  object  or  class  of  objects  exhibited. 
The  treatises  for  which  rewards  are  given 
are  to  be  the  property  of  the  Society,  and  if 
deemed  suitable  for  publication,  should  the 
Council  see  fit,  they  will  cause  tbe  same  to 
be  printed  snd  pubtished,  snd  will  award  to 
the  autiior  the  nett  amount  of  any  profits 
which  may  arise  from  the  publication  after 
the  payment  of  the  expenses. 

The  treatise  to  be  delivered  at  the  Society's 
house,  on  or  before  the  30th  of  June,  1851. 
In  announcing  this  list,  there  is  no  inten- 
tion on  the  part  of  the  Council  to  confine 
the  rewards  of  the  Society  to  the  sulijects 
named  there,  though,  for  the  reasons  given, 
they  do  not  anticipate  that  communications 
of  interest  on  other  subjects  will  be  sub- 
mitted.] 

Subjoined  is  the  list  of  prizes  presented 
by  Lord  Colbome,  the  presentation  in  each 
section  being  preceded  by  a  short  explana- 
tory speech : 

In  the  Section  of  Trade  and  Mmtufaetmree. 
To  Messrs.  Rufford  and  Fincb,  for 
their  porcelain  bath  in  one  piece,  the  gold 
Isis  medal.— For  design,  see  Mech,  Mag.^ 
vol.  lii.,  p.  409.  ^       ,   , 

To  Messrs.  M*Nair  and  Co.,  for  their 
coating  for  electric  telegraph  wires,  the 
silver  medal. 

To  Henry  Bessemer,  for  hi«  sugar-cane 
press,  the  gold  medal.— A/ecA.  Mag,^  vol. 

11.,  p.  381. 

To  C.  W.  Siemens,  C.E.,  for  his  regene- 
rative condenser,  the  gold  medal.— ^ecA. 
Mag,%  vol.  li.,  p.  287. 

To  George  Hcaton,  for  his  plan  for  pre- 
venting oscillation  in  locomotives,  tbe  Isis 
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gold  medal. — Meek,  Mag.,  toI.  zhiii.f  p. 

477. 

To  W.  H.  Henry  Smith,  C.E.,  for  Wi 
fleiible  breakwater  and  lighthouBes,  the  Isis 
gold  medal. — Meeh,  Mag,,  yol.  li.,  p.  550. 

To  Antoine  F.  G.  Clandet,  for  his  glaas- 
cntting  machinei,  the  liker  medal. 

To  Thomas  Syaon  Candy,  for  hii  pyro- 
pnenmatic  atoTe,  the  ailTer  medal. 

To  John  Imray,  tor  hia  iuTeatlgatioii  of 
the  action  6f  the  eraxilr,  the  ailver  medal. 

To  DnAcan  Mackenzie,  for  hia  reader  fbr 
Jacqnard  Looms,  the  sllter  medal. — Jfee^ 
Jf|ur.,  Tol.  1.,  p.  138. 

To  W.  MelTine,  tot  his  aphoD«ftie  dock, 
the  silTer  medal. 

To  W.  Pole,  for  his  investigation  of  the 
action  of  the  crank,  the  irilTer  medal. 

To  ComeUvs  John  Varley,  for  his  fta- 
proved  air-pnmp,  the  silver  medaL— Jfi^^ 
JAy.,  vol  zlv.,  p.  217, 252. 

To  Francis  B.  Colegrave,  for  his  spring 
saddle  girth,  the  Isis  silver  medal 

To  Goodhue,  Clinton,  and  Co.,  for  thdr 
method  of  oonstmctlng  metallic  attach- 
menta  to  mineral  sabstances^  tiie  honorary 
testimoniaL 

To  J.  E.  M'Douall.  for  his  vibrating 
Archimedean  driU-stocK,  the  honorary  tes- 
timonial. 

To  James  Tetob,  tt.D.,  R.l^.,  for  his 
medioo-chimrgical  ambulance,  the  honorary 
testimonial. 


IIAODONALD'b  PATBMT  IMPBOWMSMTB  IK 
LVnUOATINO  lIAOBimmT,  AMD  DT 
■PRIMO  0ARUAO18— (8BB  ANTl  P.  90.) 

Spec\flcatim. 

The  labricating  of  maohinery,  sach  as 
the  journals  or  surfaces  of  the  axles  of 
railway  carriages,  has  hitberto  been 
generally  effected  by  the  use  of  certain 
compositions  in  a  thick  or  pasty  state, 
and  no  method  of  applying  oil  or  grease 
in  a  Hqnid  state  to  machinery  subject  to 
the  violent  actions  and  concussions  to 
which  the  bearing  parts  of  the  axles  of 
railway  carriages  and  wagons  are  subject, 
has  hitherto  been  adopted.  The  oil  or 
liquid  grease  hitherto  used  has  also  been 
applied  by  manual  application,  and  at 
intervals,  or  in  a  wasteful  manner. 
Now,  my  invention  has  for  its  object 
the  applying  oil  or  liquid  grease  to  the 
bearing,  or  rubbing  surfaces  of  the  machi- 
nery of  the  axles  of  railway  carriages  in 
a  constant  and  uniform  supply,  as  the 
same  is  required,  and  the  saving  any 
surplus  oil,  so  as  to  prevent  all  waste. 


This  I  effect  by  the  application  and 
adaptation  of  an  air-tight  oil  box  with 
suitable  arrangements  for  supplying  the 
oil  to  the  axle  in  the  requisite  quantities, 
and  excluding  the  dust  from  the  axle  box, 
as  hereinafter  described,  tlij  invention 
relates  secondly,  to  a  mode  of  connecting 
the  springs  with  the  axles  or  axle  boxes 
of  railway  carriages  and  wAgons.  In 
railway  earriaged  and  wagons,  as  ordina- 
rily constructed,  the  spnngs  bearing  the 
body  of  the  carriage  are  connected  with 
the  axle  boxes,  either  rigidly  or  in  sueh 
manner  as  to  ei^slude  any  freedom  of 
motion  or  play  between  the  spring  and 
the  axle  box ;  the  oonsequenoe  of  whi^ 
is  a  degree  of  strain  or  twist  upon  the 
earriaffe  sprinff,  axle  box,  and  axle.  The 
second  part  of  my  ioTention  ifl  directed 
to  obviating  this  objection,  and  oonsists 
in  adapting  a  ball  or  spherical  bearing 
pdttt  and  surface  between  the  under 
part  of  the  spring  and  the  tipper  part  of 
the  axle  box,  in  such  manner  that  the 
spring  with  the  carriage  attached,  and 
the  axle  box  with  the  axle  attached 
thereto,  may  have  a  certain  amount  of 
free  motion,  or  motion  independent  of 
each  other,  and  that  thereby  the  strain 
to  which  the  parts  as  ordtnarily  eon- 
structed  are  subgect  may  be  diminished. 

The  aooompanying  ilgnres  show  the 
improvement  above  lefemd  to  as  applied 
in  practioe. 

Fig.  1  Is  an  end  view  of  the  axle  box, 
looking  into  the  box  from  th6  end  next 
the  wheel,  representing  also  a  section  of 
thejonmal  and  the  brass  step. 

rig.  2  is  an  end  view  of  the  axle  box 
ftrom  the  outside,  representing  also  the 
axle  guard  and  the  spring,  and  Uie  top 
of  the  oil  cistern. 

Fig.  3  is  a  sectional  engraving,  show- 
ing the  axle  box,  the  oil  cistern,  the 
brass  steps,  and  the  spring  fastenings. 

Fig.  4  is  a  view  of  the  axle  box,  look- 
ing from  above  it,  and  showinff  the  posi- 
tion of  the  oil  cistern  as  applied  to  the 
axle  box. 

In  each  figure  the  same  parts  are  in- 
dicated by  the  same  letters. 

A  is  the  journal  of  the  axle,  on  which 
rests  the  brass  step  G,  and  the  letters 
gg,  represent  the  brass  riro,  which  rests 
on  the  shoulder  of  the  journal  at^^; 
aa,  small  tubes  or  nipples  for  the  sup  - 
ply  of  oil  from  the  air-tight  oil  box, 
through  the  apertures  a  ^aS  in  the  brass 
step  to  the  journal ;  B  is  the  nate  of  the 
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wheel ;  CCC,  the  ule  bos ;  ee,  rinu  to 
hold  tbeavle  paekiog;  xz,  axle  picking; 
«,  «',  screw  for  withdrmwiog  the  surplus 
oil ;  DD,  the  ule  gamdm ;  EE,  the 
enm  bar,  whteh  eoDneen  the  ule  gautb 

Kl.  I. 


under  Ifae  axle  box,  and  ihiii  faiteni  tbe 
earriage  to  the  axle  box ;  P,  the  oil 
cislern ;  /,  the  air-tight  lid  ;  />/',  the 
holding-donn  apring ;  G,  the  braaa  ilep ; 
H,  a  ball  for  tbe  spring  ftateDing  to  work 

Fig.  4. 


on ;  I,  thefitate  on  which  tbe  ball  H  rests ; 
K,  the  spring  fneiening  ahich  works  on 
the  ball  H ;  LL,  the  cheelcfl  of  the  spring 
fulcning;  ntmsiin,  the  sprinK  plates. 

Thia  air-tight  oil  or  liquid  grease 
Teasel  may  be  conatrucled  of  sheet  iron, 
or  other  aoltable  material,  and  applied, 
affixed  or  attached  to  the  axle  box,  and 
connected  with  the  other  parts  of  the 
michinerjr  in  an;  convenient  manner ; 
or  in  case  of  carriages  not  yet  can- 
atrueled,  or  of  carriages  being  supplied 
with  new  axle  boxes,  it  may  be  cut  in 
the  axle  box  and  form  a  part  of  the  aame. 
In  tbe  appUeatioB  of  my  inrentlon  to 
caniagea  already  made,  tliat  ia,  to  the  ex- 
iati^  tattjiag  itiMk  of  nU«ay%  the  oil 


Teasel  mav  be  made  of  such  a  fonn  as 
may  auit  toe  description  of  axle  box  to 
which  it  ia  to  be  applied. 

Tbe  form  I  have  appHed  to  railway 
passenger- carriages  is  shown  at  F,  in 
the  aeeompanylng  figure.  The  ralre 
cover,  or  lid  /  through  nhich  the  oil  ii 
■applied  from  time  to  time,  may  be  re- 
tained in  its  place,  and  kept  air- tight, 
either  by  a  spring,  /'/',  a  screw,  or 
other  means.  The  spring  ahown  in 
tiie  flgure  admits  of  the  air- light  lid 
being  raised  for  the  supply  of  oil.  At 
the  bottom  of  the  cistern  are  certain 
openings  for  feeding  tite  oil  or  liquid 
neise  to  die  bearing  of  the  journal, 
nraogh  idpplet,  or  natU  tabel  fkstened 
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to  the  ctstero,  as  shown  at  tui,  with  eor- 
respondiDg  openings  in  the  brass  step  to 
allow  the  oil  or  grease  to  pass  to  the 
journal,  as  ata^ai. 

In  these  openings  or  nipples,  or  small 
tubes  of  the  oil  cistern,  I  place  a  wick 
of  cotton,  or  other  suitable  fibrous  or 
porous  material,  drawn  or  packed  so 
tightly  in  the  nipples  as  to  regulate  the 
supply  to  a  certain  limited  quantity  per 
hour,  according  to  the  circumstances  of 
the  case. 

The  size  of  the  opening  in  the  nip- 

fles,  when  two  openings  are  used,  which 
generally  employ,  is-^ths  of  an  inch  in 
diameter,  having  from  280  to  300  threads 
of  cotton  of  a  common  lamp  wick  inserted 
in  each  hole.  This  I  find  to  answer 
extremely  well  for  a  railway  passen- 
ger-carriage having  a  journal  of  from  6 
to  8  inches  long,  and  3  inches  in  dia« 
meter,  and  in  good  order.  Should  the 
oil  or  liquid  grease  be  supplied  to  the 
journal  in  excess  of  the  requisite  con- 
sumption, the  surplus  will  be  preserved 
and  collected  at  the  bottom  of  the  axle 
box,  as  at  e,  and  may  be  from  time  to 
time  withdrawn  by  unscrewing  the  tap 
screw,  e^.  For  the  purpose  of  exclud- 
ing the  dust  from  the  journal,  the  brass 
step  may  be  made  to  bear,  not  only  on 
the  journal  in  the  usual  manner,  but  to 
overlap  the  inside  shoulder  of  the  axle 
and  to  extend  to  the  nave  of  the  wheel, 
and  to  bear  on  the  shoulder  of  the  axle 
by  a  rim,  g,  leaving  a  space  between 
such  rim  and  the  part  of  the  brass 
resting  on  the  journal,  as  shown  in  the 
sectional  view  fig.  8. 

The  axle  box  may  also  be  constructed 
so  as  to  overlap  and  enclose  the  inside 
shoulder  of  the  axle,  and  to  come  very 
close  to  the  face  of  the  nave  of  the  wheel 
at  hh.  With  the  same  view  of  exclud- 
ing as  much  as  possible  the  dust,  the 
bottom  part  of  the  axle  box  may  be 
formed  with  one  or  more  rings,  c  c,  cast 
on  the  inside,  so  as  to  form  a  space  for 
the  introduction  of  a  suitable  material 
for  packing  the  spaces  x  x,  or  one  of 
them ;  this  elastic  packing,  whedier  of 
cotton,  hemp,  worsted,  sponge  or  other 
material  being  extended  round  the  un- 
derside of  the  shoulder  of  the  axle  and 
to  meet  the  rim  of  the  brass  step  g, 
before  described. 

The  brass  step  may  also  be  so  formed 
as  to  overlap  the  shoulder  of  the  axle, 
and  project  into  a  groove  formdl  in  the 
face  of  the  nave,  or  the  axle  box  may  be 


formed  so  as  to  project  into  one  or  more 
grooves  in  the  nave,  by  one  or  more 
feather- edged  rim  or  rims;  or  one  or  more 
rings  of  metal  mav  be  fastened  to  the 
shoulder  of  the  axle,  and  provided  with 
projecting  rims,  which  may  be  enclosed 
m  tne  axle  box  by  corresponding  grooves 
encircling  the  same,  so  as  thereby  to 
exclude  as  completely  as  possible  the 
dust  from  contaminating  the  oil  or  liquid 
grease  supplied  from  the  air-tight  vessel 
to  the  journal,  as  already  described. 

In  the  arrangement  shown  in  the 
figures  of  my  new  mode  of  connect- 
ing the  springs  of  railway  carriages  with 
the  axles  or  axle  boxes,  a  ball  H,  of 
steel  or  other  suitable  material,  fits  into 
a  plate  I,  fixed  on  the  top  of  the  axle 
hox,  and  also  into  a  plate  K,  attached  to 
the  underside  of  the  spring,  which  is 
called  the  spring  fastening,  a  certain 
space  being  left  between  each  plate  for 
the  motion  of  the  carriage  spring.  In 
lieu  of  this  ball,  a  spherical  point  nipple 
or  bearing  surface  may  be  employed, 
and  may  be  formed  as  part  of  the  spring 
fastening,  so  as  to  work  in  a  correspond- 
ing cup  formed  in  the  axle  box,  or  in 
the  plate  fixed  on  the  axle  box ;  or  this 
spherical  point,  nipple  or  bearing  sur- 
face may  he  formea  on  the  top  of  the 
axle  box,  or  on  the  plate  fixed  on  the 
axle  box,  and  may  work  on  a  corre- 
sponding cup  formed  in  the  underside  of 
the  spring  fastening. 

By  thus  allowing  a  certain  amount  of 
free  motion  to  the  springs,  and  throng 
them  to  the  body  of  the  carriage  without 
twisting  the  axle  box,  the  strain  in  the 
axle  bearings  may  be  in  a  great  measure 
prevented.  Also,  by  means  of  the  ar- 
rangement just  referred  to,  facilities  are 
afforded  for  what  is  commonly  called 
**  the  lifting  of  railway -carriages  for  the 
purpose  of  being  examined,  cleaned,  or 
repaired."  On  removing  the  cross-bar, 
£E,  the  carriage,  with  its  spring  attached, 
may  be  quickly  raised  and  disconnected 
from  the  axle  box  without  the  delay  of 
disconnecting  the  rigid  spring  fastenings 
in  ordinary  use. 


XLBCTaiCAL  EXPERIMBNT. 

Sir, — Professor  Oersted  bat  shown  that 
an  electrical  current  passing  along  a  con* 
dnctor  will  induce  magnetism  in  iron ;  and 
Faraday  bu  shown  that  a  magnet  will  in- 
duce a  current  of  electricity  in  a  condvctor ; 
but  I  am  not  aware  that  it  has  been  observed 
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tiiaft  a  ement  of  deeCridty  puslng  along  a 
eondactor  will,  in  proportion  to  iti  power, 
raider  tentible  a  portion  of  the  latent  elec- 
tiidty  oontained  in  an  j  piece  of  iron  placed 
witUn  ita  inflaenee.  I  therefore  beg  to 
can  the  attention  of  yonr  readera  to  the 
fcanU  of  the  following  experiment  :-— 

I  conatracted  en  electro-magnetie  eoil 
with  500  ftet  of  No.  16  covered  copper 
wire,  with  a  cylindrical  opening  an  inch  and 
a  half  in  diameter  extending  longitudinally 
through  the  centre  of  it.  Within  thii  open- 
ing wet  placed  a  bnndle  containing  3  lbs.  of 
fine  iron  wire,  which,  when  a  cnrrent  of 
electricity  was  passed  through  the  copper 
wire,  formed  a  compound  induced  magnet. 
The  coil,  with  an  electro-magnetic  contact- 
breaker,  waa  then  placed  in  connection  with 
a  Daniell's  battery,  when,  on  touching  the 
eomponnd  magnet  with  a  piece  of  metal,  I 
peroeiTed  a  slight  spark.  I  then  wrapped 
the  augnet  in  about  twenty  folds  of  dry  sUk, 
and  on  presenting  a  piece  of  metal,  agahi 
obtained  a  succession  of  sparks,  proTing  that 
it  was  not  owing  to  any  electricity  commu- 
nicated from  the  coil. 

I  then  removed  the  bundle,  and  inserted 
a  bar  ot  iron,  18  inches  long  and  1)  in  dia- 
diameter,  from  which  I  obtained  sparks,  but 
in  a  very  much  slighter  degree. 

I  wish  to  ask  whether  this  phenomenon 
haa  been  previously  observed  by  any  of  your 
mnneroua  readers  and  eorrespondents,  as  I 
have  not  seen  it  mentioned  by  any  of  the 
numeroua  writers  upon  electrical  science. 
I  am,  Sir,  yours,  ftc, 

C.S. 

Bomford,  July  19, 1850. 


TRB  CTICAMBTSR. 

Sir, — ^I  fear  the  registration  protection 
for  the  manufacture  of  the  cymameter  by 
Mr.  Fenn  (Mech.  Mag.,  No.  1405),  will 
not  hold  good.  It  is  now  at  least  ten  years 
since  I  sent  for  insertion  in  your  Magaaine 
the  description  of  a  similar  instrument, 
save  that  instead  of  thin  Mki,  mine  waa 
oomposed  of  pieces  of  wire  of  equal  length 
elamped  between  two  plates  of  brass.  My 
desoriptiott  did  not  appear  in  your  pages,  aa 
yon  atated  in  your  notice  to  correspondents 
at  the  time,  because  a  similar  instrument  had 
some  jfear9  previomily  been  described  in  the 
Meehame$*  Magazine  by  another  correspon- 
dent. Neither  Mr.  Fenn  nor  I,  therefore, 
can  claim  the  invention,  though  as  far  as  wa 
knew,  we  were  the  contrivers.  I  may  add 
that  I  have  found  my  instrumenta  very 
nsefktl  for  taking  various  oontoura,  &c.,  and 
also  for  roughly  ascertaining  the  curvatures 
of  lenses  and  specula.  If  Mr.  Fenn  will 
refer  to  your  5th  rol*,  peges  57  and  94,  he 


will  find  the  description  of  the  original  here 

alluded  to. 

I  am.  Sir,  yours,  5cc., 

N.  8.  HaiMSKBK. 
Sidmoutb,  Jaly  17, 1860. 


BOILBR  BXPL08I0K  AT  NOUTHAMFTOK. 

Sir, — I  have  the  palnftil  intelligence  to 
communicate,  of  another  steam-boiler  ex- 
plosion, which  was  accompanied  with  tlie 
loss  of  life. 

The  enclosed  sketches  are  those  which 
were  hastily  made  for  illustrating  the  figure 
of  the  fracture,  before  the  jury;  and  in 
hopes  that  the  publicity  of  this  calamity 
may  in  some  degree  prevent  accidents  (tf 
indeed  this  can  be  strictly  termed  such) 
in  future,  I  have  the  pleasure  to  forward  it 
for  that  purpose,  and  a  newspaper  contain- 
ing a  report  of  Uie  inquest. 

I  am,  dear  Sir,  yours  respeetftilly, 

Joe,  Stbkson. 

InqueiU 
(From  the  Northampton  Mercury.) 

On  Wednesday,  July  17,  an  inquMt  was  held  at  the 
Guildhall,  on  the  body  of  Henzy  Chambers,  who 
was  killed  by  the  bunting  of  a  boQer  at  Mr.  Ad- 
nltt's  steam  works. 

Thomas  Worsdall  sworn.  I  live  in  Court  No  S, 
'Wellington-street,  and  have  been  employed  as 
stoker  at  Mr.  Adnitt's  works.  Deceased  had  the 
care  of  both  Mr.  Adnitt's  steam-engines,  for  seven 
years  to  my  knowledge.  I  had  left  him  about  three 
minutes  yesterday  when  the  accident  happened  In 
the  engine-house.  The  engine  was  then  standing, 
and  had  been  so  for  ten  minutes  or  a  quarter  of  an 
hour.  It  had  been  going  for  about  ten  minutes  that 
day,  but  no  more.  The  pump  would  not  work  which 
forces  the  water  into  the  boiler ;  in  consequence  of 
that  he  stopped  the  engine.  He  had  first  tried  to 
alter  the  vuve  while  the  engine  was  going.  It  was 
teatime,  and  I  went  away  to  stop  another  engine. 
There  is  no  water  gauge,  but  taps.  Deceased  tried 
the  taps,  and  so  did  I,  and  there  seemed  to  be 
plenty  of  water.  There  are  two  taps,  and  water 
flowed  from  the  top  one.  We  then  oonsider  all 
is  right,  and  that  there  is  plenty  of  water.  A  s  soon 
as  I  had  stopped  the  other  engine  I  was  going  back 
to  the  deceased,  and  had  my  foot  on  the  tiireshold 
when  the  explosion  took  place. 

By  a  Juror.  The  boiler  had  been  out  of  repair. 
On  Monday  she  leaked  a  little,  and  Mr.  West's  men 
bad  been  in  it.  They  caulked  the  upper  part  of  the 
tube,  and  said  they  thought  they  had  nude  it 
secure. 

Mr.  Joseph  Stenson,  engineer,  sworn.  Under 
the  Coroner's  order  I  have  examined  the  boiler. 
On  going  into  it  I  found  the  tube,  in  which  the  fire 
is  made,  ftaetured  and  bent  down  along  its  upper 
surface.  It  had  evidently  burst  flrom  the  pressure 
of  the  steam  on  its  external  circumference.  The 
water  appears  to  have  been  too  low  in  the  boiler, 
and  the  upper  part  of  the  tube  bore  tndJcatioiM  of 
having  been  overheated.  The  water  must  have 
been  low  to  have  admitted  of  that.  The  top 
part  of  the  flue  or  tube  has  STidently  been  bare  and 
red  hot.  While  in  a  red* hot  state  the  tube  would 
be  less  able  to  bear  the  pressure  of  steam,  and  the 
consequence  was  a  ftaeture  equal  to  about  half  the 
diameter  of  the  tube,  the  ftaeture  being  in  a  line  at 
right  angles  to  the  length  of  the  tube.  The  point 
of  fracture  is  at  the  Junction  of  the  third  and  fourth 
plates  fkom  the  front,  at  that  point  moat  subiect  to 
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aa  IntMiM  heat,  Mlnff  Inmiedlitoly  over  the  baoK 
end  of  the  ftirnace  ban.  The  fracture  li  thown  in 
the  drawiogi  which  I  have  made  for  {Iluatration. 
[The  drawings  were  exhibited  to  the  Jury,  and  ex- 
^•Ined  with  great  accuracy  the  nature  of  the  in- 
jnry.  Fig.  1  Is  a  longitudinal  teotton  of  the 
boUer ;  fig.  2  a  transverse  section  of  it  in  the  state 
in  which  it  was  beltore  the  explosion;  and  ilg.  S, 
a  transverse  section  alter  the  explosion.  F  the 
ftirnaoe  floor,  D  the  Oead-plate,  the  flre-btrs  from 
nhich,  as  Ihr  as  o,  were  i  feet  long :  H  the  position 
of  the  man  hole,  and  D  the  ttonl  of  the  safety- 
ralve.]  The  lead  plug  was  melted.  The  height  of 
fhe  water  levd  la  not  what  It  should  be,  and  the 
form  of  the  boiler  a  dangerous  one,  unless  the  tube 
he  of  greater  thieknees  than  It  was  in  this  case.    I 


oonsider  the  plates  too  thin  fbr  a  tube  of  ineh  laiga 
diameter  under  ordinary  circumstances,  and  ex- 
tremely dangerous  when  bare  of  wdter.  The  two 
E.uge  cooks  are  too  neir  together  to  give  a  correet 
dication  of  (he  height  of  water.  There  should 
have  been  three ;  and  t  consider  a  glass  water  gauge 
to  be  indispensable  to  the  safety  of  steam-bollera, 
and  espedlJly  to  boDetf  of  this  ehus.  The  iron  In 
this  tube  should  have  been  toil  half  an  ineh  thick, 
Instead  of  five-sixteenths,  which  it  is.  The  a  nality 
of  the  iron  appears  to  be  of  fair  average.  Part  of 
the  tahe  appiean  to  have  been  red-hot ;  and  at  a 
fitizther  proof  ci  its  having  been  overheated,  I  have 
tome  or  the  hemp  and  red  lead  which  I  found 
caulked  Into  the  Joints  along  the  upper  portion  of 
the  tube.    Thlt  hemp  Is  bomt  and  tender,  and 
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some  part  of  It  was  to  burnt  I  could  not  earry  it 
away.  At  all  the  Joints  I  fbund  hemp  and  red  lead : 
showing  that  at  some  previous  time  the  boiler  had 
been  leaky,  and  repaired  in  a  temponoy  way.  It  la 
the  way  which  would  be  adopted  to  repair  an  Injury 
of  this  kind ;  but  it  shows  also  that  at  some  previous 
time  the  boiler  had  been  heated  red-hot.  I  found 
the  engine  had  been  working  at  a  pressure  of  45  lbs. 
on  the  square  inch.  The  spindle  of  the  safety  valre 
was  not  nee  in  its  action.  This  is  important,  be- 
eanse  it  would  give  an  undue  pressure  on  the  boiler. 
It  wsB  considerably  corroded.  The  force  of  the 
steam  had  blown  open  and  broken  the  furnace  doori 
and  had  blown  away  18  inches  of  brickwork  at  the 
other  end  of  the  tube.  The  force  pump  seems  to 
have  been  in  an  inefficient  state,  and  was  under- 
going an  examination  by  the  superintendent  at  the 
time  of  the  accident.  The  defective  state  of  the 
pump  would  account  for  the  deficiency  of  water  in 
the  boiler.  Supposing  the  boiler  to  have  been  filled 
at  eleven,  and  no  water  supplied  In  the  interim,  the 
evaporation  might  aoeount  for  the  explosion  at  four 
</eloek,  taking  itfto  eonsideimtion  aiao  the  short 


time  (ten  minutes)  during  which  the  engine  was  at 
work. 

£numual  West,  blacksmith,  of  Bridge-street,  was 
employed  by  Mr.  Adnitt  to  repair  Uie  boiler  on 
Monday  night.  It  leaked  at  two  or  three  of  the 
Joints,  and  he  caulked  It  with  red  lead  and  hemp. 

Mr.  Adnitt  sworn.  Deceased  had  the  manage- 
ment of  the  engine  nine  years;  ever  since  It  has 
been  up.  He  had  previous  experience,  and  was 
with  Mr.  Adkins  previously.  The  boUer  was  put 
in  when  the  mill  was  erected.  There  has  never 
been  any  accident  with  this  boiler  before.  It  waa 
quite  new  when  I  bought  It  of  Mr.  Falrbalm,  of 
Manchester.  It  was  tested  up  to  160  lbs.  on  the 
square  Inch.  Deceased  had  the  superintendence 
of  the  mill  and  the  engine.  They  were  under  his 
entire  control.  When  the  engine  was  put  up  glass 
tubes  were  used,  but  they  burst  many  times  and 
deoeaaed  was  scalded  In  consequence,  and  they 
were  then  disused.  I  cannot  account  for  the  state- 
ment of  Worsdell,  that  at  four  o'clock  the  water 
flowed  from  the  top  tap.  I  tiled  It  at  tea  mvseMl 
and  It  then  did  not  move. 
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Mr.  Stenton  Mid  when  the  tube  ma  exoeaslTely 
keated  it  might  force  the  water  out,  if  the  tap  were 
wide  open,  although  the  tube  itself  might  be  bare. 
He  added,  that  he  considered  the  force-pump  the 
primaiT  eauM  of  the  accident.  It  waa  a  new  one, 
and  of  rety  imperfect  workmanship.  It  would 
Dercr  work  till  it  waa  greatly  altered. 

Mr.  Gastineau,  one  of  the  luperlntendent  engi* 
•eeia  of  the  London  and  North  Western  Railway 
Company,  said  tlie  glass  gauge  was  much  the  safest. 
Ther  had  no  trouble  with  them  on  the  railway. 

The  Coroner  having  summed  up,  obeerring  that 
Che  incaution  of  the  deceased  himself  waa  the  pro- 
bable cause  of  the  accident,  a  Verdict  of  Accidental 
Death,  caused  by  the  explosion  of  the  boiler  from 
iaaaflidency  of  water,  was  returned. 


MR.  BILL'S  PATBHT  BALLOON. 

The  metropolitan  public  lutTe  been  re- 
oeotly  fiiTOiired  with  two  exhibitions  of  tbie 
belloon — a  patent  for  which  was  taken  out 
Norember  23,  1848,  and  speeifted  in  due 
ooone  (lee  Meek.  Mag,,  May  26,  1849). 
According  to  the  newspaper  accounts   of 
these  ezUbitionSy  tiiey  proTC  that  the  in* 
Tentor  has  the  power  of  goiding  his  balloon, 
at  willy  in  any  direction  he  pleases.    We 
mnstgnard  onr  country  readers  against  being 
deceiTed  by  these  statements.    Mr.  Bell  can 
do  no  such  thing.— ^We  were  not  present  at 
Ids  first  ascent,  but  we  witnessed  his  last ; 
and  what  we  saw  was  this.   We  saw  the 
balloon,  which  ia  of  the  shape  of  an  enor- 
*         moos  sausage,  raised  by  the  gas  with  which 
it  was  charged,  to  the  height  of  abont  1000 
feet,  and  then  take  a  north- westeriy  covrse, 
wJddk  voff  the  direeiUm  qf  ik$  wind  ai  tke 
time ;  and  which  coarse  it  kept  as  long  as 
it  remained  in  sight.  Instead,  too,  of  pasirfng 
endwise  Uirongh  the  air — as  it  was  evidently 
intended  to  do  firom  the  shape  given  to  it- 
it  went  broadside  on  with  the  wind.  We  saw 
some  flappers  at  work  from  the  basket — ^a 
tail,  too,  whieh  wagged  oceasionally— but 
we  did  not  perodTC,  and  do  not  belieye,  that 
either  flappers  or  tail  exerted  the  slightest 
inflnence  on  the  floating  mass  to  whidi  they 
^       were  attaolied. 

For  anything,  then,  Mr.  Bell  has  done, 
or,  we  ▼erily  bdiere,  is  capable  of  dofaig  by 
his  apparatus,  the  art  of  Krostation  is  just 
wliereit  was. 

BOPBBIOB  GBMBNT  FOB  BOTANICAL 
BPBCIMXNS. 

Sir,— I  lead  yon  a  method  which  I  hafe 
adopted  of  fhsteniog  algB,  femst  and  other 
botanical  spectmeni  on  paper,  and  which 
will,  I  think,  be  accepted  by  many  of  yonr 
scientific  readers  aa  much  superior  to  the 
plans  commonly  in  use.  It  consists  simply 
in  laying  the  specimen  on  the  paper,  and 
passing  a  camel-hair  pencil,  dipped  in  coUo- 
diuB,  acroas  the  stem,  when  a  eolourkss 
fix^imre  is  prodnoeds  superior  to  gum  in 
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this  respect,  that  it  is  not  affected  by  mois- 
tnre,  and  likewise  io  its  drying  almost  in- 
stantaneously. It  will  be  found  that  a  large 
quantity  of  ooUodium  causes  the  paper  to 
pucker  in  an  unsightly  manner ;  but  this, 
and  other  minor  details  respecting  the 
strength  of  the  ooUodium,  &o.,  a  Uttle  prac- 
tice  will  soon  make  manifest 
I  am,  Sir,  yours,  &e., 

OoTAYina  Cbawfobd. 
Scaitno',  June  17, 1S50. 


AIB-TIOBT  BULK*HBADB. 

Sir,— In  your  Magazine  of  the  6th  inst., 
a  chum  is  set  up  for  General  Bentham  as 
having  been  the  first  proposer  of  water- 
tight bulk-heads  in  the  nary ;  this  is  not 
correct.  It  had  been  previously  not  only 
proposed  to  the  Admiralty  by  Capt.  Shank, 
but  it  had  been  adopted  by  the  Board ;  and 
the  THal  was  built  in  1790,  as  will  be  seen 
by  reference  to  "  Steel's  Elementa  of  Naval 
iirchitectnre,"  page  161. 

I  am.  Sir,  yours  respectfully, 

Ipswich,  July  15,  1850. 


THB  BLBCTBIO  LIGHT. 

We  are  glad  to  learn,  from  the  Newcastle 
and  Sunderland  papers,  that  the  recent  ez- 
hibitioDS  in  the  north  by  Mr.  Staite  have 
resulted  in  the  adoption  of  his  light  by  the 
Commissioners  of  the  River  Wear,  as  the 
means  of  permanently  illuminating  their 
South  Pier  Lighthouse.  ''  All  the  night  exhi- 
bitions,"  say  these  papers,  "  having  been 
completely  satisfactory,  Mr.  Staite  deter- 
mined upon  giving  a  mid-day  exhibition 
from  the  top  of  the  above  lighthouse.  On 
Friday,  the  7th  of  June,  in  the  Ihoe  of  the 
sun-beam,  the  light  burst  forth  at  half-past 
three  o'clock,  with  a  magical  and  startling 
effulgence,  casting  palpable  shadows  in  Ae 
face  of  the  very  orb  of  day.  The  most  scep- 
tical must  have  been  satisfied  by  this  severe 
and  unparalleled  test ;  and  the  impression 
left  on  the  minds  of  the  spectators  was  ^t 
of  astonishment  and  delight.' 


>» 


H.M.8.  "  DBSPBRATB.'' 

The  Veeperaie  steam-sloop,  tried  down  the 
river  on  Thursday  last,  was  buQt  at  Pem- 
broke, and  fitted  with  engines,  of  400-horse 
power,  by  Messrs.Maudslay,  Sons,  and  Field. 
She  made  a  number  of  experimental  trips  be- 
tween the  Nore  and  Mouse  Dghts,  to  ascer- 
tain her  speed  and  test  her  machinery.  The 
result  of  a  series  of  four  runs,  at  full  power, 
firom  light-ship  to  light-ship,  gave  a  mean 
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speed  of  lOf  knots  per  hour  through  the 
water,  with  38  revolutions  of  the  engine  per 
minute.  One  pair  of  engines  was  then  dis« 
oonnectedi  and  the  trials  repeated,  giving 
8*8  knots,  and  an  engine  speed  of  38  revo- 
lutions as  the  rate  when  worked  at  half 
power.  The  trials  ooeupied  nearly  fonrteeo 
oonsectttive  hours,  during  whieh  the  work- 
ing of  the  engines  was  amply  tested,  and 
proved  highly  satisfactory.  The  hollers 
were  worked  at  8  lbs.  pressure,  and  the 
barometers  showed  a  steady  vacunm  of  27 
inches.  The  vessel  was  loaded  to  a  mean 
draught  of  14  feet  2  inches,  and  at  the  con- 
clusion of  the  experiments  was  left  at  Sheer- 
ness  Dockyard  to  be  made  ready  for  sea. 


SPBCIF10ATION8      OF      SNGLiaH      FATSNT8 
ENBOLLKD    DURING  THB  WBBK,  XNDINO 

JULY  24,  1850. 

RoBBRT  Babbbb,  Chatham-plsce,  Lock's 
Fields,  Surrey,  metal-melter.  For  certain 
improvementt  in  artificial  fueli  and  in  ma» 
chinery  tt$€d  for  manufacturing  the  some. 
Patent  dated  January  17,  1850. 

1.  Refuse  tan  bark  is  proposed  to  be 
moistened  with  water,  and  then  trodden 
down  under  the  feet  of  horses  until  it  is 
reduced  to  a  pulpy  state  ;  after  which  it  is 
to  be  compressed  into  the  required  form, 
such  as  bricks,  &o.,  in  suitable  dies  or 
moulds,  and  dried.  These  bricks  are  to  be 
placed  in  a  basket  of  open  work  or  wire,  and 
dipped  in  rosin  oil  until  they  are  sufficiently 
saturated,  when  they  are  to  be  left  to  bang 
for  some  time  to  allow  the  surplus  oil  to 
drain  off. 

2.  The  tan,  in  an  unprepared  state,  is  to 
be  put  with  the  requisite  quantity  of  rosin 
into  a  copper  heated  externally  until  the 
rosin  melts.  The  rosin  and  tan  are  then  to 
be  mixed  together,  and  removed  to  be 
moulded  into  shspe  while  in  a  plastic  state. 

3.  The  surfaces  of  the  dies  or  moulds 
which  come  in  contact  with  the  mixture  are 
to  be  enamelled,  to  prevent  its  adherence 
thereto. 

CZstms.— 1.  The  mode  of  treating  tan  and 
rosin  oil  for  the  manufacture  of  artificial 
fuel. 

2.  The  employment  of  tan,  in  an  unpre* 
pared  state,  with  rosin,  for  the  production 
of  artificial  fuel. 

3.  The  improvement  in  machinery  used 
in  the  manufacture  of  artificial  fuel,  whieh 
consists  in  enamelling  the  dies  or  moulds 
employed. 

[We  included  this  in  our  last,  among  spe- 
cifications *'  due  but  not  enrolled."  Such 
was  the  literal  fact ;  the  patent  being  dated 
the  17th  of  January,  185'i,  and  the  specifica- 
tion due  on  the  17th  of  July  last,  on  which 


day  no  such  specification  had  been  lodged. 
On  the  day  qflert  however,  the  patentee  did 
enrol  the  specification,  of  which  the  preceding 
is  an  extract ;  and,  in  the  vain  hope  of  resus- 
citating the  lost  patent  by  a  false  recital,  he 
states  in  the  preamble  that  the  patent  was 
dated  on  the  18th,  and  not  on  the  17th,  its 
real  date.  We  know  not  whether  the  inven- 
tion is  of  any  value ;  but  if  it  be,  all  the 
world  is  now  free  to  use  it.] 

Gbobob  Simpson,  Buchanan  -  street, 
Glasgow,  civil  and  mining  engineer.  For  a 
certain  improtfement  or  improvements  in  the 
machinery  f  apparatus,  or  means  of  raising, 
lowering,  supporting,  moving,  or  transport" 
ing  heavy  bodies.  Patent  dated  January  19, 
1850. 

Mr.  Simpson  describes  and  claims — 

1.  Various  modifications  of  machinery  in 
which  the  buoyancy  of  hollow  vessels  is  ap- 
plied to  the  raising,  supporting,  moving,  and 
transporting  of  heavy  bodies — such  as  lifting 
canal  boats  from  a  lower  to  a  higher  level, 
instead  of  by  locks.  When  a  heavy  body  is 
to  be  lowered,  the  buoyancy  of  the  hollow 
vessel  is  to  be  gradually  destroyed  by  admit- 
ting water  into  its  interior. 

2.  The  application  of  compressed  air  as  a 
support  for  railway  turn-tables,  &c. 

3.  The  employment  of  compressed  air 
vessels  to  sustain  swing  or  swivel  bridges. 

4.  Raising  sunken  ships  by  connecting 
them  to  vessels  filled  with  water,  and  also 
sunk,  into  which  air  is  to  be  forcibly  in- 
jected, whereby  the  water  will  be  expelled 
and  the  vessels  rendered  buoyant. 

Macobegob  Laibd,  Birkenhead,  gen- 
tleman. For  improvements  in  the  construc- 
tion of  metallic  ships  or  vessels,  and  in  ma- 
terials for  coating  the  bottoms  tffiron  ships 
or  vessels,  and  in  steering  ships  or  vessels. 
Patent  dated  January  19,  1850. 

The  patentee  states,  that  in  consequence 
of  his  not  having  had  sufficient  time  to  ma- 
tore  the  whole  of  his  invention,  be  disclaims 
the  latter  portion  of  the  title  of  his  patent ; 
namely,  that  which  we  have  here  printed  in 
italics.  His  improvements  in  **  the  con- 
struction of  metallic  ships"  are  as  follows : 

1.  The  * '  metallic  ships"  are  to  be  sheathed 
with  corrugated  plates,  the  corrugations  of 
which  are  parallel,  and  extend  longitudinally 
from  Item  to  stem.  The  fore  and  aft  plates 
have  their  corrugations  of  gradually-dimi- 
nishing size,  so  that  the  bows  and  stem  aro 
smooth.  The  plates  are  riveted  to  the  frame 
with  the  corragations  in  the  same  right  line, 
in  order  that  they  may  appear  to  be  the  con- 
tinuations one  of  the  other.  The  vessels  are 
strengthened  by  having  riveted  to  their  in- 
side or  outside  a  number  of  hollow  inm 
frames  bent  into  the  required  shape,  whieh 
at  the  same  time  increase  their  buoyancy. 
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2.  The  ih!pt  or  boats  are  to  be  ballt  in 
fections,  proTided  with  flanges,  which  allows 
of  their  being  united  together  by  screw  bolts 
and  nuts,  without  the  necessity  of  employing 
skilled  labonr  for  this  porpose.  The  joints 
are  to  be  rendered  water-tight  by  interposing 
between  the  flanges,  pieces  of  vulcanized 
India-mbber. 

3.  ^le  decks  of  iron  ships  are  proposed 
to  be  eoTered  with  asphalte. 

4.  In  order  to  enable  onr  iron  ships  to 
carry  oil»  grain,  or  cargo  in  bulk,  Mr.  Liaird 
propoaee  to  constmct  it  with  a  longitudinal 
bulkhead,  extending  from  stem  to  stem,  and 
in  the  same  Tcrtical  plane  as  the  keel,  and 
with  several  cross  bulk-heads.  The  diTisions 
of  the  Tessel  are  made  to  communicate  with 
one  another,  and  provided  with  man-holes. 

Ctotm#.— 1.  Constructing  ships  or  Teasels 
with  eormgated  metal  and  hollow  iron 
frames. 

2.  Constructing  metal  ships  or  boats  in 
sections,  to  facilitate  their  being  easily  put 
together,  and  to  form  larger  or  smaller  sizes 
as  required. 

3.  CoTcring  with  asphalte  the  decks  of 
ships,  composed  wholly  or  partly  of  metal. 

4.  Construeting  metal  ships  with  longi- 
tudinal and  cross  bulk-heads,  to  enable  them 
to  carry  oil,  grain,  or  cargo  In  bulk. 

W11J.1AM  Wood,  Over  Darwen,  Lanca- 
shire, carpet  manufticturer.  Tor  improve- 
smit  III  Me  manufaetMre  qf  earpeU  end 
otker  fdbrici.  Patent  dated  January  23, 
1850. 

The  improvements  which  form  the  sub- 
ject of  this  patent  relate ;  firstly,  to  a  mode 
of  projecting  wires  into  the  shed,  for  the 
porpose  of  mannfaeturing  piled  fabrics; 
secondly,  to  a  method  of  manufacturing 
terry  and  other  piled  fabrics,  when  the  pile 
is  produced  from  the  weft. 

1.  On  one  side  of  the  loom  there  is  a 
trough  which  is  partially  covered  by  a  flat 
piece,  having  one  of  its  edges  turned  up  to 
form  a  curved  back.  A  slot  is  cut  in  the 
bottom  of  the  trough  at  one  end,  into  which 
a  picker  takes,  which  has  a  smart  forward 
motion  given  to  it  at  certain  intervals,  by 
means  of  levers  acted  on  by  a  cam  on  the 
main  shaft.  The  rods,  which  are  made  with 
a  flat  projecting  piece  at  one  end,  are  placed 
In  the  trough,  and  successivelj  thrown  Into 
the  shed  by  the  picker.  The  rods  are  pre- 
vented from  going  too  far  by  the  resistance 
of  a  buffer  of  leather,  Indian  rubber,  or 
other  elastic  msterial,  placed  at  the  opposite 
side  of  the  loom,  against  which  they  strike, 
and  are  prevented  from  rebounding  by  being 
slightly  depressed  when  they  leave  the 
trough,  through  the  action  of  a  spring,  so 
that  the  ends  of  the  rods  shall  at  the  re- 


bound eome  in  contact  with  a  similar  piece 
of  Indian  rubber  placed  below  the  opening 
of  the  trough.  The  trough  is  provided  with 
curved  guides,  placed  at  regular  distances 
apart,  which  serve  to  conduct  the  rods  into 
the  trough.  As  the  weaving  proceeda,  the 
rods  are  successively  drawn  out  by  means 
of  hooks  attached  to  a  pitch  chain  made  to 
rotate  from  the  main  shaft  These  hooks 
eatch  the  flat  ends  of  the  rods,  draw  them 
out,  and  deposit  them  on  a  support,  which 
transfers  them  to  the  guides,  and  thence  to 
the  trough.  To  cut  out  the  rods,  they  are 
made  with  longitudinal  grooves,  and  a  cutter 
is  made  to  travel  to  and  fro  in  them,  where- 
by the  pile  will  be  cut. 

2.  In  weaving  fabrics,  such  as  fustians, 
in  which  the  pile  is  produced  by  the  weft, 
the  length  of  the  pile  is  necessarily  short 
and  dependent  on  the  distance  apart  of  the 
warp  threads.  To  remedy  this  disadvan- 
tage, the  patentee  coils  one  or  more  grains 
helically  round  the  weft,  so  that  when  the 
pile  is  cut  the  length  will  depend  upon  the 
number  of  coils.  The  fabric  is  woven  in 
the  ordmary  manner,  with  the  exception  that 
a  soft  shoot  is  thrown  in  at  the  back. 

C7afjN#.— 1.  The  mode  of  weaving  terry 
and  other  like  fabrics,  also  the  method  of 
withdrawing  and  cutting  out  the  rods. 

2.  The  use  of  helical  weft  in  weaving  pile 
febrics,  in  which  the  pile  is  made  from  the 
weft ;  also  the  employment  of  a  soft  shoot  at 
the  back. 

Waltvb  Wssthup,  Wapping,  Middle- 
sex, miller  and  biscuit-baker.  J'br  imprwe^ 
menia  in  eleonmg  and  grinding  com  or  gram, 
and  in  dreuing  meal  or  flour»  Patent  dated 
24th  January,  1850. 

The  patentee  describes  and  clalms,^- 

1.  An  apparatus  for  separating  the  sound 
from  broken  grain,  and  from  extraneous 
matter,  which  consists  of  a  revolving  cylin- 
der, alightiy  inclined  out  of  the  horizontal 
plane,  which  ia  perforated  with  lines  of  ob- 
long and  eircular  holes,  suiBciently  large  to 
allow  the  dust,  broken  grain,  &c.,  to  pass 
through,  but  not  the  whole  grain.  This 
cylinder  is  enclosed  within  an  outer  casing, 
and  is  keyed  on  a  shaft  driven  from  any 
suitable  prime  mover.  The  exterior  peil- 
phery  of  the  cylinder  Is  provided  with  lon- 
gitudinal ribs,  having  inclined  projectors 
attached  to  them,  which,  as  the  perforated 
cylinder  revolves,  sweep  the  dust,  &c.,  from 
the  inside  of  the  easing  into  a  shoot,  whence 
it  escapes  into  a  receptacle  provided  for  it. 
The  grain  is  in  the  first  InsUnce  lifted  into 
the  cylinder  by  the  ordinary  apparatus  em- 
ployed for  such  purposes,  and  issues  from 
the  revolving  cylinder,  after  being  sepa- 
rated from  the  defective  grains,  weeds,  and 
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other  eztraneoas  matters  on  to  an  endless 
travelling  band  that  conducts  to  the  smut 
machine. 

2.  The  smnt  machine  consists  of  a  verti- 
cal  shaft  which  rcTolves  within  a  casing  and 
carries  a  number  of  horizontal  tables, 
placed  at  equal  distances  apart ;  and  between 
each  two  of  these  tables  there  are  yertical 
fsns.  The  easing  has  inside  a  number  of 
ribs  which  are  just  underneath  the  edges  of  the 
tables,  one  to  each,  but  so  as  to  leave  space 
enough  for  the  passage  of  the  grain  between 
the  surfaees.  The  shaft  cairies  at  top  a 
conical  table,  fluted,  serrated,  or  roughened 
on  its  upper  surface,  on  to  which  the  grain 
is  deposited  by  the  endless  travelling  band. 
This  conical  table  carries  the  grain  under  a 
set  of  brushes  which  partially  clean  it  and 
sweep  it  on  to  the  first  horizontal  table. 
The  horizontal  tables,  the  fans,  and  ribs, 
are  covered  with  thin  iron  plates,  and  the 
periphery  of  the  cylinder  is  perforated  like 
a  nutmeg-grater,  to  produce  roughened  sur- 
faces. The  centrifugal  action  of  the  shaft 
throws  the  grain  against  these  surfaces, 
whereby  the  smut  will  be  partially  rubbed 
off,  and  will  escape  through  the  perforation 
in  the  cylinder ;  after  which  the  grain  will 
fall  over  tlie  first  table  and  pass  between  it 
and  the  first  rib  on  to  the  second  table,  and 
10  on  throughout  the  series.  During  its  pas- 
sage between  the  edges  of  the  tables  and 
the  ribs,  it  will  be  subjected  to  a  smart  rub- 
bing. The  grain,  and  such  portions  of  the 
smut  or  dust  as  have  not  escaped  through  the 
perforations,  is  to  be,  when  it  arrives  at 
the  last  of  all,  swept  into  a  chamber,  wherein 
it  is  submitted  to  the  action  of  a  strong 
current  of  air,  which  will  have  the  effect  H 
driving  the  smut,  &c.,  into  the  air  or  a  re- 
ceiver. The  cleansed  grain  is  conducted 
on  to  an  inclined  sieve,  the  meshes  whereof 
are  of  a  size  sufficient  to  allow  the  smaller 
ones  only  to  pass  through,  while  the  larger 
ones  will  slide  down  into  a  separate  recep- 
tacle. 

3.  The  improvements  in  grinding,  consist 
in  employing  two  pairs  of  stones,  placed  one 
under  the  other,  and  mounting  the  runners, 
which  are  the  lower  ones,  on  the  same  hol- 
low vertical  shaft.  The  grinding  surfaces 
of  the  runners  are  made  conical,  like  the 
frustum  of  a  cone,  and  those  of  the  fixed 
stones  are  curved  to  correspond.  The  fixed 
stones  are  supported  in  adjustable  bearings, 
to  allow  of  the  space  between  them  and  the 
running  stones  being  regulated  as  required. 
Between  the  two  pairs  of  stones  there  is  a 
vertical  wire  gauze  cylinder,  through  which 
the  vertical  shaft  passes.  To  this  portion 
of  the  shaft  there  are  attached  several  sets 
of  bnuhcs  which  keep  in  contact  with  the 


inside  of  the  wire  gauze  cylinder,  throng^- 
out  their  revolution  with  the  shaft  The 
grain  is  supplied  to  the  first  or  top  pair  of 
stones,  whereby  a  portion  will  be  ground, 
and  only  partially  so  ;  after  which  it  is 
conducted  to  the  cylinder,  through  the  sides 
of  which  the  meal  will  be  driven  by  the 
action  of  the  brushes.  The  partially  ground 
grains  are  oonducted  to  the  second  pair, 
where  they  will  be  completely  pulverized. 
The  object  of  this  arrangement  is  to  prevent 
the  flour  which  has  been  ground  being  sub- 
jected to  the  same  process  again,  and  conse- 
quently injured.  The  runners  are  made 
wiUi  hollows,  which  communicate  with  the 
hollow  shaft  for  the  purpose  of  admitting 
air  between  the  grinding  surfaces.  The  sup- 
ply of  grain  to  the  stones  is  regulated  by 
means  of  a  sliding  pipe,  attached  to  the 
shoot,  whidi  is  moved  up  and  down  to  in- 
crease or  diminish  the  distance  between  it 
and  a  horizontal  disc  as  required.  The  ver- 
tical shaft  which  carries  the  runners  and  the 
brushes  is  driven  through  the  intervention 
of  toothed  gearing  from  any  prime  mover. 

4.  The  flour-dressing  apparatus  consists 
of  a  vertical  cylinder  with  wire  gauze  or 
silk,  through  which  passes  a  vertical  revolv- 
ing shaft  that  carries  a  number  of  horizontal 
tables  and  brushes  between  each  two  of 
them.  The  brushes  are  kept  in  contact  with 
the  inside  of  the  cylinder,  and  as  the  meal 
is  supplied,  they  drive  the  flour  through  the 
silk  or  wire  sides,  while  the  bran  and  offal 
falls  from  the  table  until  it  is  wholly  separated 
from  the  flour — when  it  is  swept  into  a  shoot, 
whence  it  passes  into  a  suitable  receptacle. 

Ch&istophbr  Nickbls,  York-roady 
Lambeth,  Surrey,  gentleman.  JFbrin^frwe- 
menii  in  the  numufaeture  of  woollen  and 
other  fabria.    Patent  dated  Jan.  23, 1850. 

Mr.  Nickels  describes  and  claims,— 

1.  The  employment  in  weaving  terry  or 
pQed  fabrics  of  a  number  of  hooked  it>dS| 
in  place  of  the  ordinary  wires  used  to 
form  the  loops,  which  are  supported  in  the 
under  part  of  a  bar  extending  across  the 
work.  When  the  warp  is  raised,  this  bar  is 
shogged  forwards,  so  as  to  retain  the  waip 
threads  on  the  hooks  while  the  shed  ii 
lowered  and  the  binding  weft  thrown ;  after 
which  the  bar  ia  shogged  backwards  to  cause 
the  hooks  to  take  out  of  the  loops,  and  be 
ready  to  repeat  the  operation. 

2.  Instead  of  cutting  the  pile  of  terry 
and  other  like  fabrics,  it  is  proposed  to 
obtain  the  same  results  by  grinding  of  the 
top ;  for  this  purpose  it  is  subjected  to  the 
action  of  a  cylinder  having  a  rough-file  sur- 
face or  coating  of  emery,  glass,  or  cutting 
grit,  upon  its  periphery.  A  rapid  rotary 
motion  if  oommnnicated  to  the  cylinder. 
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3.  Mr.  Nickels  giTet  an  undulating 
ffifwufimni^  rraflmliliii£  tbat  of  Bniiimli 
carpete,  to  piled  fobricay  by  paaaing  to-and- 
fro  upon  ita  aurface  a  number  of  edgea 
placed  at  oertun  diatancea  apart,  and  pand- 
U  to  each  other. 

JossPH  LoMa,  Jaicbs  liOMa,  botli  of 
littU  Tower-atreet,  London,  mathematical 
iBHtfuiJuent»makera,  and  Biob^kd  Pattbm- 
snr,  Ndaon-^qoare,  Snrrej,  engineer.'  Fvr 
am  imprtwemmU  •»  imirummis  tmd  maicM- 
mery  Jor  9ie«Hmff  tA^a,  laAtcA  it  alto  ap« 
pUeabIt  to  vicn  and  qtUf  mitrum^nti  and 
mmekmiry  for  oitammg  powar.  Patent 
dated  Jamialy  84, 1850. 

[We  ahall  gife  a  fbll  ^'eacflption  of  thjji 
iawBtioD,  with  oigiraf  iagf ,  in  our  next.] 


SpeeifieatUmB  Due,  hut  not  BnroUtd. 

William  BbadoNi  jan.,Tanntony  Somer- 
aet|  gentleman.  .Fbr  mpranew^enti  in  con- 
vejfing  away  or  deeampoiing  mnokef  and 
product^  qf  eotnbuttion  Jrom  atova  or 
gu^eft  A*^  ^  pp^tUating  rooms  and  reti- 
daneoi.    Patent  dated  January  19, 1850. 

Auousn  RjuNHAmp,  Leiiwater-atreet, 
Leiceater-a^HLrei  2|iddleaeic,  ehemif^.  Far 
an  tn^nropemant  in  prtft^rfng  ofhjbr  hhi' 
eating  purpoeee,  and  in  apparaiueJbrJUter^ 
ing  oik  fmfi  otker  iHtnide,  Pateol  dfted 
January  24, 1850. 


WISELY  LY9T  OV  OS»IONS  rOf  ABTI^LII  flW  jrnfJTJ  Ifi^d^f^^D, 

Date  of    No.  in 
Begifltra-ftao  &o* 

tion.     gittor.     Proprietors' Names.  Addresses.  Sutjeots  of  Design. 

July  17     2380     Aithur  Samuel  Hobson  Kew m Contracting    and  elongating 

parasol. 

19     S381      Charles  Ledger Sheffield ^ Table  cmlery. 

,,     ttti     James  Dannat  .^ Bishop  Weannoath Domestle  mangle. 

„     isas     Isaae  and  Campbell St.  Jsmes's-street,   Pan    Ifall, 

and  71,  High-street,  Chatham  Bamck,  coUega,  and  cebln 

portable  fimuiti] 
SS     SSM     John  Sehofleld,  of  Che  \  \ 

firm  of  Joshoa  and  \  | 

Christopher  Seho- 
field,  and  WUifauu 
Barker,  millwright,in 
the  employ  of  the  said  I 

firm ' 

„     2885     William  Randel «. Birmingham Hook  and  eye. 

23     2388     Francois    Jules    LlTin 

(nge...M....M. M  Arthur-street  West,  Iiondon  ....  Bath. 

Z5     2387     Ann  Remington  ....^m.  Shafteebury-orescent,  Pindleo...  Boasting  appamtna. 


iCure. 


Combrook,   Hnls^e; 
Chester : , 


Mao- 


Vfoe  plata  and  cutters  for 
rasping  and  ehlpplDg  dye- 
woods. 


WUKLT  LIST  OV  NBW  ■MOLIBH  FATXNTS. 


Henry  Bessemer,  of  Baxter-house,  Old  St.  Pan- 
cns-Toad,  Middlesex,  civil  engineer,  for  certain 
improvements  in  figuring  and  ornamenting  sUt- 
Ibces,  and  In  the  blocks,  piates,  roller,  implement, 
and  machinery  employed  therein.  July  22;  six 
monUia. 

Jamies  Bradford,  of  Torquay,  Devonshire,  Jew- 
eDer,  for  improvements  io  looks  and  other  fiwten- 
iDgs.    July  22;  six  months. 

Thomas  Wills,  of  Bow,  Middlesex,  engineer, 
§oit  improvements  in  steam-engines  and  in  pumps. 
jQjy2«:  six  months. 

Joseph  Paxtoo,  of  Chaisworth,  Derby,  gentle- 
man, for  certain  improvements  in  rooA.  Jmy  22 ; 
six  months. 

Leonard  Bower,  of  Birmingham,  Warwick* 
manufacturer,  and  Thomas  Vortnne,  of  Harborne, 
Stafford,  meehaoic,  for  certain  improved  machinery 
for  mannfkrtnring  screws,  bolts,  rivets,  and  nails. 
July  23;  six  months. 

William  Beetion,  of  Brick-lane,  St.  Luke's,  Mid- 
dlesex, bvase-founder,  for  improvements  in  water- 
(doaets,  pomps,  and  cocks.    July  23 ;  six  monrhs. 

William  Edward  Newton,  of  Chancery-lane,  Mid- 
dkaex,  civil  engineer,  for  impiwenents  in  ob- 
taining* preparing,  and  applying  xink  and  other 
Toiatde  SMtala,  and  in  the  ozidM  thareof  ;  and  in 


the  application  of  aine,  or  ores  containing  the 
same,  tp  the  preparation  or  manufacture  of  certain 
metals  or  alloys  of  metals.  July  23;  six  months. 
A  communica^on. 

George'  Hazelaine,  of  J«Ut-street,  8outhwark» 
Surrey,  carriage-buildcf,  for  Improvements  in  the 
coDstmctlon  of  wagons,  carts,  and  vans.  July 
23;  Six  months. 

Henry  Constantlne  Jennings,  of  Great  Tower- 
street,  London,  practical  chemist,  fof  improve- 
ments in  rendering  canvas,  and  other  £sbrics  $bA 
leather,  water-proof.    July  23 ;  six  months. 

William  Edward  Newton,  of  Chancary-tone, 
Middlesex,  civil  engineer,  for  improvemepts  to  ma- 
chinery for  cutting  ^»,  July  23 ;  six  months.  A 
coDununication. 

George  Dunbar,  Esq.,  of  Paris,  for  imffTovfmenlf 
in  suspending  carriages.    July  23 ;  six  mouths. 

Langston  Scott,  of  Moorgate-stxeet,  London, 
wine-merchant,  for  improvements  in  a  mode  or 
modes  of  preparing  certain  noatters  or  aubstancea 
to  be  used  as  pigments.    July  24 ;  six  montlis. 

Charles  VilUam  Bell,  of  Manchester,  Lancaster, 
for  improvemenu  in  apparatus  connected  with 
water-oloaets,  drains,  and  cesspoob,  and  gas  and 
air-trapi.    July  23 ;  six  montha. 
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William  Wood,  of  Over  Darwen,  Laocashire, 
csipet  maniiftetorer,  fbr  ImproTemenU  In  the  ma- 
nufacture of  carpet!  and  other  fiabrici.  June  24 , 
six  monthf . 

Motei  Poole,  gent,  for  improvements  Id  machi< 
nery  for  pundiing  metals,  and  in  the  construction 
of  springs  for  oaniages  and  other  uses.  June  28; 
six  months. 

Peter  Armand  Lecomte  de  Fontainemoreaa,  of 
4,  Bouth-stnet,  Finsbuiy,  Middlesex,  fbr  certain 
improvements  In  the  manufacture  of  sulphate  of 
soda,  muriatic,  and  nitric  acids.  (Being  a  com- 
munication.)   July  S  ;  six  months. 

Thomas  Dickson  Rotch,  of  Drum1amford<house, 
Esq.,  for  an  improved  mode  ofmannfactnrlng  soap. 
July  S  ;  six  months. 

William  Cormack,  60,  King-street,  Daaston-road, 
Haggerstone,  If  Iddlesex,  chemist,  for  certain  im- 
provements in  purifying  gas,  also  applicable  in 
obtaining  or  separating  certain  products  or  mate- 
rials f^om  gas,  water,  and  other  similar  fluids.  July 
10;  four  months. 

Robert  Andrew  Macfle,  of  Liverpool,  Lancaster, 
Bugar-iefiner,  for  improvements  in  mannlkctuiing, 


refining,  and  preparing  sugar,  also  improvements 
in  manufkcturing  and  treating  animal  ehazcoal. 
July  10;  six  months. 

Richard  Roberts,  of  Manchester,  Lancaster,  en- 
gineer, for  improvements  In  the  manufacture  of 
certain  Textile  fabrics.  In  Machinery  for  weaving 
plain,  figured,  and  terry  or  looped  fabrics,  and  in 
machinery  or  apparatus  for  cutting  velvets  and 
other  fabrics.    July  12 ;  four  months. 

John  Stevenson,  of  Roan-mills,  Dungannon,  flax 
•pinner,  for  certain  improvements  tn  machinery  for 
spinning  flax  and  other  substances.  July  17;  alx 
months. 

James  Thomson,  of  Glasgow,  Lanark,  civil  en- 
gineer, fbr  Improvements  in  hydnuUc  maebinery 
and  in  steam  engines.    July  17;  six  months. 

Tempest  Booth,  of  Ardwick,  Lancaster,  gum- 
manufacturer,  for  certain  improvements  in  the 
method  of,  and  apparatus  for,  obtaining  and  apply- 
ing motive  power.    July  19;  six  months. 

Peter  William  Barlow,  of  Blackheath,  Kent,  civil 
engineer,  and  William  Henry  Barlow,  of  Deity, 
civil  engineer,  for  improvements  in  the  permanent 
ways  of  Railways.    July  22 ;  six  months. 
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Thomas  Dieluon  Rotch,  of  Drumlamford-house, 
Ayr,  Esq.,  for  improvements  iu  separating  various 
matters  usually  found  in  certain  saccharine,  saline, 
and  liqueous  substances.  (Being  a  communication.) 
June  24. 

James  Hard  Hoby,  of  Blackheath,  Kent,  Esq., 
for  certain  improvements  of  parts  of  the  permanent 
way  of  railways,  and  in  shapmg  iron.    Joly  15. 


Francis  Tongue  Rnfford,  of  Preioott-bouse ,  Wor- 
cester, fire-brick  manuftcturer ;  Isaac  Marson,  of 
Gradley,  Worcester,  Potter;  and  John  Finch,  of 
Pickard -street,  City-road,  Middlesex,  manuihcturer, 
for  Improvements  in  the  manufacture  of  baths  and 
wash  tubs  or  wash  vessels.    July  17. 

George  Jackson,  of  Belfkat,  Ireland,  flax  spinner, 
for  improvements  in  hackling  machinery.  July  17. 


Errata  In  Mr^Bum^s  Paptr  o»  Peripsef fo«.— Last  col.  page  505,  line  8,  for  "  error,"  read  "  errors ;"  in 
page  507,  od,  2,  line  1,  for  **  be," read  "lie."  Tk9 figure prinUd  in  Prop.  2,  belong*  to  Prop.  S,  and  ikmi 
in  Prop.  8,  1o  Prop.  2 ;  in  page  508,  col.  1,  line  2,  the  word  "  of"  should  be  inserted  after  "  repreienta> 
tlons;'*  the  word  "  and**  in  line  45,  should  be  omitted :  in  col.  2,  line  17,  for  "these,"  read  **  those."  and 
in  Une  24,  for  "  indlstincUy,"  read  « indUtlnet." 
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MESSBS.  LONG'S  PATENT  CTJRTILINEAL  STBBEING  APPARATUS, 
VICES,  JACKS,  ETC. 


8^ 

1R88R8.  LOKa's  PATBKT  OtTRVILINBAL  LBVK&  STBBUNa  APPARATUS,  TICBS, 

JACf  ^,  BJfC,   (8pf  ANT|,  p.  jf9.) 

The  "  Cufvilineal  Lever/'  which  forms  the  master  feature  of  all  the  improved 
instruments  ineludefd  wlthltt  the  s&ope  of  this  patent,  is  s  most' ifl^ei!f1ous"thoxig:h 
simple  ap|4ica|ioti  of  the  spinil  iq  purposes  df  leverage,  ami  one  which  oftrs  many 
obvious  advantages.  We  eopy  tbe  ioUoviog  expUnatorj'  details  from  the  specifi- 
cation of  the  patentees : — 

Our  invention  in  so  far  as  it  re|;ard8  instruments  and  machinery  for  steering  ships,  con- 
sists in  the  adaptation  thereto  or  emVodlment  tbefetn^of'an  improved  system  of  leversge, 
whereby  an  uniform  maximum  of  useful  effect  may  be  obtained  from  such  instruments  and 
machinery  with  as  little  drawback  from  slippi&g''or  reaction  as  may  be. 

Fig^.  1  is  a  perspective  view  of  a  steering  apparatus,  constructed  according  to  this  system. 
A  is  the  rudder  head ;  B,  a  horizontal  cogged  segment  attached  to  A. ;  C  is  a  vertical  wheel, 
such  as  is  in  ordinary  use,  which  is  mounted  ifi  a  framework  D  ;  and  E  Is  what  we  call 
a  **  ourvilmeal  lever,''  which  is  attached  ^  the  wheel,  and  works  into  Uie  cogs  of  the 
segment  B. 

The  peculiar  sort  of  curve  to  be  given  to  this  lever,  E,  and  the  mode  of  practically  pro- 
ducing it  are  shown  separately  in  fig.  1*,  fig.  2  *and  fig.  3*.  The  first  thing  to  be  deter- 
mined is  the  extreme  diameter  to  be  give^  to  the  curvUineal  lever,  and  that  v^i|  depend  on 
the  width  of  the  cogs  of  the  segmeni  B*',  and  of  ^s  spaces  between  ih^i^.  Supposing 
the  cogs  to  be  4  incjies  wide,  and  the  intermediate  spaces  also  4  inches  wide,  or  the  distance 
firom  centre  to  centre  to  be  0  inches,  then  the  extreme  diameter  of  the  curvilineal  lever 
should  be  twice  that,  or  16  inches,  so  th^t  l?^  one  entire  turii  of  the  wheef,  C,  and  con- 
sequently of  the  lever -plate  P  (||i  either  direction),'  ^e  cogge4  '^^g"^^*  ^»  ^^1  he 
moved  round  ^  the  extent  of  8  inches,  and  four  ^vblutjontf  of  the  wneel  will  bring 
the  rudder  from  }ts  centre  to  an  angle  of  45°,  which  is  the  extent  of  divergency  generally 
required  in  steerinjg^.  (If  greater  diviergency  is  required  this  may  be  obtained  by  the  addi- 
tion to  the  segineht  P  of  <^ne  or  more  additional  cngp  at  eac^  en^).  I^ne  extreme  diameter 
of  the  cufvilineal  lever  having  been  thus  obtaii^e^,  the  nexjt  thing  to  he  done  is  to  strike  a 
circle  of  that  diameter  and  divide  the  circumference  of  the  same  ^n,to  any  number  of  equal 
parts  or  segments,  as  16,  32,  64,  &c.  The  greater  the  number  of  SSjStions,  the  more 
minutely  exact  viH  be  the  curve  produced ;  hut  for  all  practical  purposes  sixteen  will  be 
found  sufficient,  as  exemplified  in  fig.  1*. 

A  space  equal  to  the  joint  depth  of  the  cogs  of  the  segment  B,  and  of  the  lever  E, 
which  is  to  work  into  them,  is  then  to  be  marked  off  on  the'divisional  lines.  A,  B,  C,  D,  &c., 
and  that  space  is  subdivided  transversely  into  as  many  equal  parts  (namely,  sixteen,)  as  the 
circle  may  have  be^n  divided  into,  as  is  also  exemplified  in  fig.  1.  If  then  a  line  be  drawn 
from  the  point  A',  in  the  circumference  of  the  circle  through  these  divisional  lines  succes- 
sively, and  inclining  continuously  towards  the  centre,  in  such  ratio  as  to  intersect  each  line 
at  one-sixleenth  part  nearer  to  the  centre  than  the  intersection  immediately  preceding,  the 
curve  so  obtained,  wfU  terminate  at  R,  and  represent  the  outer  line  to  b'egifeh  to  the  cur- 
vilineal lever  E.  But  to  find  the  different  centres  of  the  separate  portions  of  the  general 
curve  A,  R,  belonging  to  each  division,  the  workman  must  proceed  as  follows  : — I^t  him 
draw  from  the  point  A  a  segment  through  the  centre  of  the  circle,  fig.  1*,  and  then  a 
similar  segment  from  the  point  B ;  the  point  where  the  two  segments  intersect  one  another 
will  be  the  centre  fropi  which  the  portion  of  the  general  curve  A,  R,  laying  between  A  and 
B  must  be  described.  And  so  on  throughout  the  sixteen  (or  any  like  number  of)  divisions, 
the  separate  centres  from  which  the  successive  portions  of  the  curve  A,  B,  are  to  be 
described,  will  be  ttie  points  cf  intersection  of  two  segments  draw^  through  the  centre  of 
the  circle,  fig.  1*,  from  the  pomts  BC,  Ct),  DE,  &c.  \l  if  farther  necessary,  in  order  that 
the  bever  should  have  an  equal  and  fulf  bearing  throughout  on  ihe  cogs,  wlthw|iich  it  inter- 
locks, that  it  should  he  bevelled  at  the  sides,  ^nd  Increj^sed  in  i^e  depth » in  a  ratio  corre- 
sponding exactly  with  that  of  the  interior  inc^nation  of  ^e  line  of  curvature.  Fig.  2* 
shows  the  bevel  to  be  given  both  in  the  case  of  the  cogs  be|ng  taken  up  on  the  outside,  and 
of  their  being  taken  on  ^e  inside  of  the  curvilineal  lever.  The  dark-shaded  part  repre- 
sents the  bevel  required  in  the  former  case,  and  thp  dotted  lines  that  required  in  the  latter. 
Fig.  3*  is  a  sectional  plan,  illustrating  the  bearings  of  the  cogs  and  lever  in  respect  to  each 
other. 

In  all  eases  the  centre  of  the  curvilineal  lever  should  be  exactly  on  a  level  with  the  cog- 
wheel mto  wjiioh  it  works,  when  such  wheel  is  placed  horiiontaUy ;  and  when  thf  cpg-wfi^ 
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is  vertical,  then  the  top  of  the  wheel  and  centre  of  the  lever  should  coincide.  To  whatever 
angle  the  rndder  is  brought  under  these  clrcumstanoeSt  by  the  action  of  the  wheel  and  lever, 
it  will  remain  fixed  at  that  angle,  and  can  only  be  moved  in  either  direction  by  a  renewed 
application  of  the  liand  (or  other  power  employed)  to  the  steering  wheels 

Curvilimal  Lever  Vice, 

Fig.  9  exemplifies  the  application  of  the  cnrvilineal  lever  employed  in  the  steering  appa- 
ratuses, before  desaribed,  to  a  vice.  A  is  a  slide  plate  of  a  T  form  in  its  cross  section, 
whidi  is  made  fast  to  a  basement  B.  C^C  are  the  two  jaws  of  the  vice,  the  fbrmer  of 
which  is  a  fixture,  and  made  in  one  piece  with  the  sUde-plate  A,  and  the  latter  slides  on 
the  top  ridge  of  A.  D  is  a  cnrvilineal  lever  constructed  on  the  principle  before  expbined, 
which  is  attached  to  a  spindle  centred  in  Uie  back  of  the  moveable  jaw  and  inclined 
to  the  slide-plate  at  an  angle  of  about  20°  toSS*^.  E  is  a  handle  by  which  the  lever 
is  turned.  FF  are  a  series  of  cogs  aflixed  to  the  upper  surface  of  the  top  ridge  of  the 
slide-pUte  A,  and  bevelled  like  those  of  the  cog  wheel  B,  belbre  described.  According  as  the 
handle  E  is  turned  to  the  right  or  left,  the  curvilineal  lever  takes  into  or  is  withdrawn  from 
the  spaces  between  the  cogs  F  F,  and  the  moveable  jaw  C*  is  made  thereby  to  advance 
towanls  or  recede  from  the  fixed  jaw  C^. 

Cwrvilinedt  VaubU-aeiUm  Crab, 

Fig.  12  is  a  front  elevation ;  fig.  13  a  back  elevation ;  and  fig.  14  an  end  view  of  a  double- 
action  crab  or  purchase  constructed  on  the  same  principle  (but  which  may  be  constructed 
with  a  single  action  only).  A  is  a  barrel  round  which  the  chain  works  as  usual ;  B^B'  two 
vertical  cog  wheels  which  are  affixed  to  the  ends  of  the  barrel ;  D^D'  curvilineal  levers 
which  work  into  the  cog  wheels  B^B',  and  are  attached  to  wheel  frames  C^C  (for  which 
solid  plates  may  be  substituted  if  preferred.)  E^E'  are  pinions  fixed  behind  the  frames 
C^C^,  and  on  the  same  axes,  both  of  which  gear  into  a  toothed  wheel  F,  mounted  between 
the  vertical  cog  wheels  B^B".  G  is  a  crank  handle,  which,  being  applied  to  the  axis  of  F, 
actuates  the  curvilineal  levers,  and  through  them  the  cog  wheds  B^B',  which  turn  the 
windlass. 

Curvilineai  Lifting  Jack. 

Fig.  15  exemplifies  the  application  of  the  curvilineal  lever  to  the  improvement  of  the 
common  lifting  jack ;  A  is  the  box ;  B  the  slide  plate  or  lift,  which  is  provided  on  one  side 
with  teeth  or  cogs ;  and  C  is  the  curvilineal  lever,  which  rests  in  an  inclined  recess  made 
in  the  back  of  the  box,  and  turns  on  a  spindle  e;  D  is  a  crank  handle,  by  which  the  lever 
is  turned,,  and  caused  to  act  on  the  cogs  of  the  lift  B. 

[The  specification  contains  also  exemplifications  of  the  application  of  the  curvilineal 
lever  to  spanners,  ships'  windlasses,  cranes,  &c.] 

Cktime. 

FWeU  We  claim  the  improvement  in  instruments  and  machinery  for  steering  ships,  repre- 
sented in  fig.  1,  and  the  various  modifications  thereof  exemplified ;  that  is  to  say,  in  so  far 
as  regards  the  employment  therein  of  the  curvilineal  lever  E,  such  lever  being  constructed 
according  to  figs.  1*,  2*,  and  3*,  and  the  directions  hereinbefore  given  in  relation  thereto. 

Second*  We  claim  the  application  of  the  said  curvilineal  lever  to  vices  and  other  machi- 
nery for  obtaining  power,  as  exemplified. 
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New  York,  May  25th,  1850. 

To  the  Editor  qf  the  London  Mechanice'  Magazine, 

Sir, — I  have  determined  to  write  you         The  New  York  and  Liverpool  U.  S. 

an  account  of  the  steamer  Pacific,  be-     Mail  Line  of  Steamers,  of  which  this 

lieving  that  the  same  will  be  accepuble     forms  one,*  originated  with  E.  E.  Collins, 

to  your  numerous  readers,  coming,  as      Esq.,  now  the  agent  of  the  Company. 

you  know,  from  an  unprejudiced  source.      With  Mr.  Collins  also  originated  the 

The  Pacific  leaves  here  this  day  for      general  outline  of  the  various  peculiari- 

Liverpool,  and  is  undoubtedly  the  finest      ties  of  arrangement,  the  most  obvious  of 

specimen  of  naval  architecture  and  ma- 

rine    engineering   which    has   ever    left  •  Th«  steamerg  belonging  to  thli  line  are  the 

these  shores;  as  such  I  commend  her  to     f^^jj^?  ^i;^"'t'  the  ^rc«e,  the  BaWc,  and 

«Ani.«^»{«»  l^A  u:«J  ^^^A^  the  Adriaiie.  They  have  all  been  buUt  (by  conUacl) 

your  notice  and  kind  regards.  exprt wly  for  the  Amecicsn  Government  aervloe. 
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whieb — ^for  it  strikea  the  eye  of  eyery 
beholder — is,  the  entire  absence  of  hfrnn 
eprit  and  jib-boom.  Her  model  was 
designed  by  Mr.  Collins,  and  is  the  result 
of  his  extensive  experience  in  that  line 
of  business,  whieh  he  has  successfully 
followed  for  a  number  of  years  in  this 
city.  She  was  built  under  his  immediate 
inspection  and  directions,  by  Mr.  Jacob 
Befl,  the  widely- celebrated  ship*builder 
of  New  York. 

The  Pac^e  rates  at  3,100  tons.  Ad- 
miralty measurement.  On  her  spar  deck 
she  is  200  feet  long;  her  breadth  of 
beam  is  45  feet,  and  length  of  hold  32 
feet 

Mr.  Collins  was  ably  assisted  by  the 
scientific  skill  and  perseTcring  energy  of 
one,  whose  premature  death  at  the  early 
age  of  thirty-one,  has  deprived  him  of 
the  renown  so  justly  his  due,  and  his 
country  of  one  of  the  most  promising  of 
ber  engineers— whose  modest  and  unas« 
Buming  manners  could  not  fail  to  endear 
him  to  all  who  had  the  pleasure  of  his 
acquaintance,  as  will,  I  am  sure,  be  rea- 
dily acknowledged  by  those  gentlemen 
whose  establishments  were  visited  by 
Mr.  John  Farron,  when  in  England  and 
Scotland,  previous  to  entering  upon  his 
great  undertaking. 

The  boilers  are  four  in  number,  each 
22  feet  long  by  13  feet  8  inches  wide, 
and  18  feet  4  inches  high;  they  are 
divided  into  four  compartments  or  boxes, 
whose  aggregate  widtn  is  10  feet  8  inches. 
These  Imxcs  are  filled  with  tubes  placed 
in  a  vertical  position,  with  the  water  in- 
side of  them  ;  there  are  34  of  them  in 
width  and  37  in  depth— making  a  total 
of  1258  tubes  in  each  boiler ;  the  wing 
boxes  contain  each  8  tubes  in  width, 
4  feet  0  inches  long,  and  the  two  middle 
boxes  9  tubes  each  in  width,  5  feet  long ; 
the  water  spaces  between  them  are  6 
inches  in  the  clear,  and  the  outer  water 
legs  are  8  inches  on  the  clear ;  the  tube- 
plates,  top  and  bottom,  are  half  an  inch 
thick ;  the  rest  of  the  boiler  is  of  three- 
eighth  of  an  inch  iron,  bolted  every 
9  inches  throughout  the  water  spaces, 
and  stayed  throughout  in  the  like  sub- 
stantial manner  at  top  and  bottom,  both 
of  which  are  arched. 

At  the  back  of  the  tube -chamber  there 
is  a  hanging  water  bridge,  and  beyond 
that  a  damper  plate,  to  contract  the  draft 
previous  to  entering  the  smoke  pipe  from 
pne  angle  of  each  boiler.    There  are  two 


furnaces  in  each  tube-chamber  (making 
eight  in  each  boiler),  the  one  placed  over 
the  other ;  the  bottom  grate  is  7  feet  and 
the  top  one  5  feet  long,  which  gives  an 
aggregate  area  of  512  feet  of  grate  sur- 
face. There  are  no  blowers,  as  the  fuel 
intended  to  be  consumed  is  bituminous : 
the  grates  have  a  water  bridge  at  the 
back,  but  the  top  one  stops  short  of  the 
bottom  one ;  thus  leaving  a  large  space 
for  up-take  and  the  commingling  of  the 
heated  air  and  gases— the  general  result 
of  all  which  is  a  very  complete  and  perfect 
combustion.  This  arrangement  is  due 
to  the  late  Eneineer-in- Chief  of  the 
Company  (Mr.  John  Farron),  and,  al- 
though strongly  opposed  at  first,  has 
given  the  most  complete  satisfaction. 
The  patented  water  door  of  Mr.  Isaac 
Ayres  is  attached  to  each  of  the  32  furna- 
ces of  the  4  boilers ;  and,  to  complete 
the  description  of  the  boilers  and  their 
economic  arrangement,  I  must  add  the 
patented  blow-off  valve  of  Mr.  Charles 
W.  Copeland,  the  designer  of  the  engines, 
and  one  of  the  firm  of  the  Allaire  Com- 
pany who  built  them.  This  blow-off  is 
one  of  great  importance  to  iron  boilers, 
and  consists  simply  of  a  check  valve, 
which  is  opened  bv  the  operation  of  the 
check  valve  of  the  feea- water  placed 
below  it,  so  that  every  time  the  feed- 
water  enters,  any  determined  quantity 
of  blow-off  escapes,  regulated  by  means 
of  a  screw  to  lengthen  or  shorten  the 
bottom  stem  of  the  blow-off  check- valve 
where  it  is  struck  by  the  top  of  the  feed- 
water  check  valve  at  each  ascent. 

The  engines  (two  in  number)  are 
of  the  ordinary  side-lever  kind.  The 
cylinders  are  96  inches  diameter,  with  a 
9  feet  stroke  of  piston :  instead  of  slide 
valves  for  the  admission  of  steam  into 
the  cylinders,  and  providing  for  its 
escape  into  the  conaenser,  there  are 
double  beat  valves  similar  to  some  of 
those  used  on  the  Cornish  engines.  The 
largest  of  the  steam  ones  is  17^  inches, 
and  that  of  the  exhaust  19^  inches  diame- 
ter. The  great  advantage  of  these  valves 
consists  in  the  ease  with  which  they  are 
worked,  and  consequent  little  power  that 
is  expended  in  lifting  them,  as  one  man 
at  each  engine  is  found  sufficient  for  the 
largest  class.  The  valves  are  worked  by 
the  patented  valves  and  changing  gear  of 
Mr.  Robert  L.  Stevens,  which  is  of  a 
very  simple  construction,  and  by  means 
of  which  the  steam  can  be  cut  off  at  any 
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{mrt  of  the  stroke.  The  framing  of  the 
engines  is  of  wrought  iron,  except  the 
entablature,  which  is  of  cast  i^on  as 
usual ;  th^se  parts  are  well  stayed,  hori- 
zontally, by  diagonal  stays  of  wrought 
iron.  The  entablature  is  also  stayed  to 
the  top  and  bottom  of  the  cylinder — the 
former  part  of  which  is  besides  stayed 
back  to  the  base,  which  relicTcs  the  joint 
at  the  bottom  of  the  cylinder  and  sole- 
plate  from  a  severe  strain,  often  fatal  to 
American  steamers ;  indeed,  the  framing 
generally  is  novel  to  them,  and  in  no- 
thing less  than  omitting  both  diagonal 
stays  together  whenever  they  intersect ; 
on  the  contrary,  each  one  is  allowed  to 
act  freely  from  end  to  end,  as  it  should. 
The  framing  will  appear  light  to  English 
engineers,  as  also  will  the  piston-rods 
and  bearings  generally,  considering  ha  t 
her  engines  are  calculated  to  have  steam 
of  20 lbs.  pressure;  but  American  en- 
gineers have  some  peculiar  notions  in 
these  matters,  which  at  another  time  I 
may  enter  upon  and  defend.  The  side 
beams  are  of  cast  iron,  and  .!23  feet 
6  inches  between  the  centres.  The  con- 
necting-rods are  21  feet  long  from  the 
end  centre  of  the  side-lever  to  the  centre 
of  the  crank- pin. 

The  paddle  wheels  are  35  feet  diame- 
ter over  the  floats,  and  11  feet  6  inches 
on  the  face ;  there  are  28  split  paddles 
to  each  wheel,  32  inches  wide,  and  the 
dU>  is  8  feet  3  inches  when  her  draught 
Oi  water  is  19  feet  7  inches. 

l*he  main  saloon  and  ladies'  cabin  ah^ 
and  the  dining  saloon  forward  of  the 
engine-room  and  smoke  pipe— but  who 
shall  describe  them  P  Cast  iron  and 
wood  I  can  get  along  with,  but  French 
Arabesque  decoration  (with  the  license 
of  a  few  human  figures),  mirrors,  Bro- 
catelli  marble  table  slabs,  Louis  Qua- 
torze  furniture,  rosewood,  satin  wood, 
and  other  beautiful  woods,  gilt  and  brass 
ornaments,  embroidery,  chairs,  sofas, 
and  carpets,  damasks  and  velvets  of  the 
most  gorgeous  hues,  lounges  and  set- 
tecs,  toilets  of  marble,  panels  superbly 
painted  with  the  arms  of  every  state  in 
Europe,  and  those  of  England  and  Ame- 
rica on  one  side,  and  America  and  Eng- 
land on  the  other  (properly  quartered,  I 
suppose,)  produce  the  most  gorgeous 
enect,  and  are  perfectly  indescribable  (at 
least  by  me).  The  ceiling  is  tinted  in 
calamine,  and  yariously  enriched ;  but 
fbw,  if  any,  polychromes  are  introduced. 


The  lower  saloon  is  lighted  throuffh  fall 
lanterns,  magnificently  ornameDted  with 
stained  glass,  which,  reflectea  in  the 
various  niirrors,  must  be  seen  to  be 
appreciated.  The  drapery  of  the  state- 
rooms I  will  positively  have  nothing  to 
do  with;  it  has  alreaay  crazed  half  the 

iadies  who  have  seen  it,  and  cost  their 
msbands  I  don't  know  how  many  thou- 
sand dollars.  The  Company,  and  Mr. 
George  Piatt,  the  designer  of  all  this 
mischief,  have  much  to  answer  for. 

The  Pacific t  with  her  coal  on  board, 
drew  1 8  feet  6  inches  of  water  on  a  level 
keel;  and  so  she  left  on  her  trial  trip 
on  the  20tb,  and  returned  on  the  2lBt 
of  this  present  month  of  May.  She  ran 
up  the  Bay  of  New  York  from  Fort 
Lafayette  and  Fort  Gibson,  a  distance  of 
seven  English  miles,  in  38i  minutes,  or  at 
the  rate  of  eleven  miles  per  hour  against 
a  stifi^  head  wind,  ana  a  three  miles 
ordmary  current,  increased  by  a  freshet 
in  the  Hudson ;  by  the  log  she  ran  over 
14  knots  with  14  revolutions  of  her 
wheels,  carrying  from  14  to  17  lbs.  of 
steam,  cutting  off  at  somewhat  less  than 
half  stroke,  and  with  the  throttle  valve 
but  one-fourth  to  one-third  open. 

Her  speed  through  still  water  1  calcu- 
late at  one  mile  per  nour  for  each  revolu- 
tion of  her  wheels  per  minute,  as  the 
result  of  observation  of  her  rate  of  going, 
and  she  was  calculated  to  make  14  revo- 
lutions at  the  commencement  and  18  at 
the  end  of  her  passage;  and  there  ip 
every  reason  to  believe  that  she  will 
accomplish  this,  as  she  has  thus  j^ir  at 
least  justified  the  expectations  of  her 
enterprising  owners. 

The  cost  of  this  magnificent  steamer 
is  about  115,600/.  sterling. 

Her  chief  engineer  is  Mr.  James 
Thompson,  who  is  ablv  supported  by 
six  assistants,  and  is  well  worthy  of  the 
situation  he  occupies.  Mr.  Smith  suc- 
ceeded the  late  Mr.  John  Farron  as  en- 
gineer-in-chief to  the  Company,  and  is 
the  worthy  successor  of  a  worthy  man. 

Her  commander  is  Ezra  Nye,  Esq.; 
of  whom  nothing  more  need  be  said,  at 
least  by  me,  as  there  arc  few  transatlan- 
tic travellers  who  do  not  know  him  as 
one  of  the  most  skilful  navigators  and 
gtntlemanly  men  that  ever  commanded 
an  American  packet-ship  or  steamer — to 
whom,  and  his  four  able  ofiicers  and  his 
gallant  crew,  passengers,  and  ship,  I  bid 
God  speed,  as  I  must  close  this  long 
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epistle  ere  sne  leaves  her  pier  to  breast 
the  Atlantic  waves,  and  do  her  meed  to 
rub  out  the  lines  of  demarkation  which 
separate  the  people  of  the  Old  and  New 
Worlds,  and  carry  civilisation  with  trade 
and  commerce — ^her  handmaids — to  every 
human  being  on  the  face  of  the  earth  ! 

T.A.  B. 

BUOTAMT  DOCK-OATK8. 

iDJudicioas  articles  in  newspapers  are 
often  prejudicial  to  the  persons  they  are 
intenoed  to  serve,  of  which  the  praise  of 
the  Keyham  caisson,  in  the  Timea  of 
the  4th  ult.,  affords  an  example  •  .  That 
article  coriveys  the  idea  that  Mr.  Scamp 
has  claimed  aa  his  invention  the  giving 
buoyancy  to  a  caisson  by  means  of  air 
edntained  in  it;  and  also  the  pressing 
down  of  the  structure  by  a  weight  of 
water  received  into  cisterns  having 
valves  in  them,  and  farther,  the  giving 
perpendicular  sides  to  the  caisson— not 
any  one  of  which  inventions  can  it  be 
supposed  that  Mr.  Scamp  himself  wonid 
have  stated  as  havidg  originated  with 
faim.  Mr.  S/s  merit  is  thus  likely  to  be 
doubted  in  regard  to  other  particulars 
which  really  may  have  been  his  own 
eoticeptions — and  though  he  ha^  over- 
looked in  the  Keyham  caisson  some 
eollateral  advantages  obtainable  from 
such  a  piece  of  mechanism,  neglect  of 
them  should  rather  be  ascribed  to  others 
than  to  him,  since  he  ought  to  have  been 
furnished  with  the  desiderata  to  be  pro- 
vided for  facilitating  traffic  on  that  im- 
portant part  of  the  Royal  Dockyard,  the 
wharf  by  the  sea-side. 

On  Mr.  Scamp's  account  it  is  much 
to  be  regretted  tnat  the  writer  of  the 
article  in  the  Timee  above  referred  to 
was  not  better  acquainted  than  he 
appears  to  have  been  with  the  antece- 
dent caissons,  since  the  caisson  at  Key- 
bam  is  on  the  same  principle  as  that 
devised  by  Sir  Samuel  Bentham,  in  the 
year  1798,  for  closing  the  entrance  to 
the  basin  in  PortsmouUi  Dockyard,!  and 

*  This  we  have  already  pointed  out.— see  anU 
p.  49.— Ed.  Mech.  Mag. 

t  •*  The  New  Works  at  Ktykam.—Vox  aome  time 
]Mat  a  very  interesting  and  satiafkctory  series  of  ex- 
perinieijU  at  this  yard,  to  teat  the  strength  to  other 
capabilities  of  the  large  wrought  iron  caisson  which 
Laa  Juat  been  completed  by  Messrs.  William  Fair- 
bairn  and  Sons,  of  Manchester,  for  the  south  en- 
trance to  the  new  basin.  As  considerable  novelty 
and  great  ingenuity  have  been  evinced  in  the  design 
of  this  eaif  son,  it  may  interest  the  scientific  public 
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Since  all  tlie  purposes  attained  by  the 
Keyham  caisson  are  effected  in  the  same 
manner  as  in  that  at  Portsmouth. 

The  caisson  at  Keyham  is  described  in 
the  l^imes  as  '|  a  huge  hollow  iron  box 
of  the  form  of  the  entrance  to  the  lock, 
perfectly  flat  at  the  sides."  .  "The 
lower  part  of  this  box  is  formed  into  an 
air-chamber.'*  ''  The  capacity  of  this 
air-chamber  is  so  adjusted  that  when  the 
caisson  is  immersed  in  water,  the  con- 
fined air  exerts  a  buovancy  a  little  in 
excess  of  the  weight  of  the  caisson ;"  'Mi 


to  have  a  short  account  of  the  principle  of  action, 
and  of  the  nature  of  the  test  to  which  it  has  been 
subjected.  It  is  only  right,  too,  now  that  the  suc- 
cess of  the  scheme  is  placed  t>eyond  doubt,  that  due 
merit  should  be  awarded  to  its  originator,  Mr.  Wil- 
liam Scamp,  Assistant  Director  of  Works  to  the 
Admiralty,  who  has  realized  a  very  important  im- 
provement upon  the  ordinary  form  of  vessel  used 
for  the  purpose  of  closing  the  entrances  to  docks  and 
basins. 

"  The  leading  dimensions  of  the  monster  caisson 
have  already  been  given  In  this  Journal.  It  is,  in 
Cut,  a  huge  hollow  iron  box  of  the  form  of  the 
entrance  to  the  lock,  perfectly  flat  at  the  sides, 
S2  feet  6  inches  long  at  the  top,  only  IS  feet 
C  Inches  wide,  and  of  the  enormous  depth  or  height 
of  42  feet.  The  lower  part  of  this  box  is  formed 
Into  an  air-chamber,  or  what  may  be  termed  the 
lungs  of  the  caisson,  by  a  strong  iron  deck,  which 
ia  carried  from  side  to  side  at  a  height  of  about- 
12  fteet  from  the  bottom,  and  made  perfectly  air- 
tight. The  capacity  of  this  air-chamber  Is  so 
adjusted  that  when  the  caisson  is  immersed  ip 
water,  the  confined  air  exerts  a  buoyancy  a  little  i^ 
excess  of  the  total  weight  of  the  caisson ;  and  as,  by 
means  of  sluice  valves,  the  water  is  allowed  to  enter 
the  inside  of  the  caisson,  and  fill  it  from  the  top 
deck  of  the  air-chamber  upwards  to  the  level  of  the 
water  ouuide,  whatever  that  may  be,  it  follows  that 
at  any  point  of  the  tide,  and  with  any  depth  of  water 
greater  than  that  which  would  float  It,  the  caisson 
would  8  w  im  a  few  inches  clear  of  the  masonry.  The 
total  depth  of  the  caisson  Is  about  5  feet  greater  than 
the  depth  of  the  water  at  the  entrance  to  the  lock 
at  hign  spring  tide,  and  this  space  Is  made  avail- 
able for  the  means  employed  for  sinking  and  moving 
the  caisson.  A  water-tight  tank  ia  formed  in  this 
part  of  the  caisson,  capable  of  holding  60  to  70  tons 
of  water  supplied  to  it  firom  the  water-main  of  the 
dockyard;  and  it  depends  upon  the  presence  or 
absence  of  this  quantity  of  water  in  the  upper  tank, 
whether  the  caisson  remains  firmly  resting  on  the 
masonry,  and  closing  completely  the  entrance  to 
the  lock,  or  floats  a  few  inches  clear  of  the  floor, 
ready  to  be  hauled  by  capstans  into  the  recess  la 
the  earthwork  which  has  been  prepared. 

*'  The  ingenious  manner  in  which  Mr.  Scamp 
has  availed  himself  of  this  buoyant  principle  con- 
stitutes the  most  meritorious  feature  of  his  scheme, 
for  the  emissions  of  the  small  quantities  of  water 
in  the  top  tank  (which,  by  means  of  an  ordinary 
yalve  placed  in  its  bottom,  Is  accomplished  in  about 
two  minutes)  has  enabled  him  to  dispense  with  tlie 
laborious  and  expensive  process  of  pumping,  which 
has  to  be  resorted  to  in  the  ca^e  of  the  ordinary 
caisson  every  time  a  vessel  passes  to  or  from  the 
lock.  It  may  be  sUted,  that  had  the  ordinary  caia- 
son  been  adopted  at  Keyham,  the  pumping  would 
have  required  at  each  removal  a  force  of  from  thirty 
to  forty  men  for  a  space  of  two  hours.  In  the  pro- 
portioning of  the  parts  of  the  caisson,  the  Adml- 


88 


BUOYANT  DOOK-GATBB* 


follows  that  at  any  point  of  the  tide,  and 
with  any  depth  of  water  greater  than 
that  which  would  float  in  it,  the  caisson 
would  swim  a  few  inches  clear  of  the 
masonry." 

A  description  of  the  Portsmouth  cais- 
son appeared  in  No.  1317  of  the  Mech, 
Mag.f  where  it  is  stated  to  have  been 
**  built  much  in  the  form  of  a  navigable 
yessel;"  that  <*at  the  height  of  20  feet 
the  vessel  is  covered  with  a  deck.'*  Thus 
buoyancy  to  a  greater  amount  than 
necessary  was  given  to  the  caisson,  but 
by  ballast  any  required  degree  of  im- 
mersion was  obtained;  usually  it  was 
kept  "at  an  immersion  of  somewhat 
less  than  20  feet,  whereby  as  soon  as 
there  is  21  feet  water  at  the  entrance 
the  dam  will  have  risen  one  foot,  which 
is    sufficient   to  clear   it   out   of  the 


f» 


groove. 

Thus  it  is  evident  that  the  wav  in 
which  buoyancy  is  given  to  the  Keyham 
caisson  is  precisely  the  same  as  was  first 
employed  half  a  centurv  ago,  and  still 
continues  to  be  employea  in  the  caisson 
for  closing  the  basin  in  Portsmouth 
Dockyard. 

For  sinking  the  caisson  at  Keyham, 

r'n,  the  same  expedient  is  resorted  to 
Sir  Samuel  devised  for  sinking  the 
Portsmouth  caisson.  The  Timet  says  of 
that  at  Kevham,  "  A  water-tight  tank 
is  formed  m  this  part  of  the  caisson, 
capable  of  holding  60  or  70  tons  of 
water,  supplied  to  it  from  the  mains  in 
the  dockyard,  and  it  depends  on  the 
presence  or  absence  of  this  quantity  of 
water  in  the  upper  tank  whether  the 
caisson  remains  resting  firmly  on  the 


nlty  availed  themaelTes  of  the  experience  of  Mr. 
FalrbairD,  of  Mancheiter;  and  the  result  has  proved 
that  the  calaion  embodies  within  itself  an  amount 
of  strength  adequate  to  resist  without  injury  the 
most  severe  strains.  In  the  course  of  the  experi- 
ments the  caissons  had  twice  resisted,  In  the  pre- 
sence of  the  Captain  Superintendent,  Lord  John 
Hay,  and  all  the  Government  Officers  and  Contrac- 
tors, the  pressure  on  one  side  of  a  depth  of  water 
of  not  less  than  30  feet  6  inches.  This  brought 
upon  the  caisson  the  enormous  strain  of  not  less 
than  1 ,400  tons ;  and  yet  this  deflection  taken  at 
the  middle,  and  at  a  point  when  there  were  76  feet 
5  inches  dear  between,  the  bearing  was  barely 
flve-elghths  of  an  inch.  The  ultimate  resistance 
of  which  the  caisson  is  capable,  according  to  Mr. 
Faiibaim's  calculation,  is  fully  7,000  tons. 

*•  It  has  been  generally  admitted  that  Mr.  Scamp's 
arrangement  of  caisson  is  a  very  marked  improve- 
ment, and  one  which,  from  its  simplicity  of  action 
and  the  quickness  with  which  it  can  be  worked, 
is  likely  to  be  very  extensively  adopted." 


masonry,  and  closing  completely  the 
entrance  to  the  lock,  or  floats  a  few 
inches  clear  of  the  floor.'*  In  the  Ports- 
mouth caisson  this  purpose  was  effected 
simply  by  allowing  the  tide  to  flow  over 
the  deck  at  the  height  above  mentioned, 
but  confined  to  the  one  side  or  to  the 
other  of  the  caisson  bj  a  longitudinal 
bulkhead,  according  as  it  was  required  to 
keep  the  water  in  or  out  of  the  basin ; 
and  as  Sir  Samuel  stated,  **  what  little 
addition  of  weight  it  will  require  to  keep 
the  vessel  from  rising  out  of  the  groove 
at  the  time  of  high  water  is  to  be  ob- 
tained by  letting  water  into  one  or  more 
of  the  cisterns  formed  in  the  vessel 
immediately    under    the   decks.     This 
water  would  of  itself  run  out  of  the 
cistern  at  the  time  of  low  water,  even  at 
neap  tides,  by  means  of  the  penstocks 
or  vcdves,  as  shown  in  the  profile.'*  Thus 
in  the  Portsmouth  caisson  provision  was 
made  for  getting  rid  of  this  water  by  its 
own  gravity  through  valves  from  the 
cisterns,  in  Uie  same  way  that  it  is  allowed 
to  escape  from  the  tanks  in  the  caisson 
at  Keyham ;  how  then  can  it  be  attri- 
buted to  Mr.  Scamp  as  a  valuable  inven- 
tion of  his  that  he  nas  been  enabled  "  to 
dispense  with  the  laborious  and  expen- 
sive  process  of  pumping  ?"  It  is  fiirther 
said  in  the  Times,  that  this  operation 
''  has  to  be  resorted  to  in  the  case  of  the 
ordinary  caisson   every    time  a  vessel 
passes  in  or  out  of  the  lock.    It  may  be 
stated  that  had  the  ordinary  caisson  been 
adopted  at  Keyham,  the  pumping  would 
have  required  at  each  removal  a  force  of 
from  thirty  to  forty  men  for  a  space  of 
two  hours.'*  It  is  said,  indeed,  to  be  true 
that  the  old  caissons  for  closing    the 
basin  at  Sheerness  did  require   from 
thirty  to  forty  men   from   one  to  two 
hours,  and  sometimes  as  many  as  sixty 
men ;  but  it  was  in  the  avoidance  of 
need  for  pumping   that  Sir  Samuel's 
caissons  difi^ered  most  from  the  caissons, 
or  more  appropriately  as  he  denomi- 
nated them,  **  Floating  Dams,*'  that  had 
theretofore  been  constructed. 

He  foresaw,  however,  that  on  a  cer- 
tain occasioui  though  likely  to  be  of  very 
rare  occurrence,  it  might  be  possible 
that  pumping  would  have  to  be  resorted 
to;  namely,  **  if  after  the  water  has 
been  let  in  to  fill  the  cisterns,  for  the  pur- 
pose of  preventing  the  dam  from  floating 
at  the  top  of  high  water,  it  should  be 


BUOTABT  BOOK-OATBS. 


89 


required  to  opea  the  gite  on  a  sudden; 
the  water  in  thii  ease  must  be  pumped 
out  of  the  detenu:  this  however 
would  be  done  in  much  less  time,  and 
with  fewer  men^than  are  now  necessanr 
to  open  the  basin  gates  on  every  occasion.'* 
No  provision  seems  to  have  been  made 
in  the  Keyham  caisson  for  floating  it  on 
aaj  sadi  emergency ;  howeyer,  it  is  not 
fifcely  oAoi  to  occur,  for  Sir  Samuel 
after  thirfceeo  yaan*  experience  of  his 
caisson — and  that  dnriag  a  time  of  war 
—was  enabled  to  say,  in  his  official 
<«  Statement  of  Services,  1818,'*  of  his 
floating  dams,  **  this  occasional  buoy- 
ancy is  effected  without  pumping  water 
or  unloading  ballast.*' 

It  is  sp^en  of  as  a  novelty  in  the 
Keyham  caisson,  that  "it  is  perfectly 
flat  at  the  sides;  this,  too,  is  sn  error^ 
for  Mr.  Mitchell,  the  engineer  of  Sheer- 
ness  Dockyard,  contriv^  a  caisson  for 
use  there,  the  bo^  of  which  had  per- 
fectly flat  sides.  Two  caissons  were  de- 
Tised  by  that  gentleman,  and  carried  into 
execution — the  one  for  closing  the  Grav- 
ing Dock  at  Sheemess,  the  other  for 
closing  the  Great  Basin.  Both  of 
these  caissons  were  on  the  buoyant  prin- 
ciple, having  air-chambers,  as  had  those 
or  Sir  Samuel  at  Portsmouth,  and  as  has 
now  the  Keyham  caisson — the  difference 
in  all  of  them  (independently  of  form  and 
materials)  being  some  variation,  more 
or  less,  in  the  arrangement  of  the  pipes 
and  valves.  Mr.  Mitchell's  caisson  for 
the  Graving  Dock  was  constructed  of  fir 
timber,  and  of  a  straight  form,  to  suit  that 
material,  whereby  a  very  considerable 
saving  of  expense  was  effected.  Unfor- 
tunately, neither  plan  nor  section  of  any 
of  Sir  Samuel's  floating  dams  can  be  Air- 
nished,  though,  besides  the  Great  Basin 
at  Portsmouth,  he  closed  the  Camber 
Docks  there  in  the  same  manner.  The 
originals  of  his  drawings  were  sent  to  the 
Admiralty;  his  office  copies  of  them 
were  left  at  the  Navy-omce  when  his 
office  was  abolished,  in  1812;  the  work- 
ing drawings,  of  course,  were  forwarded 
to  Portsmouth,  and  some  or  other  of 
these  several  plans,  elevations,  and  sec* 
tions  probably  still  remain  in  the  office. 

The  provision  of  a  recess  for  drawing 
the  Keyham  caisson  into  it,  appears  to 
bo  a  superfluous  work,  otherwise  than 
that  owing  to  the  form  of  the  caisson  it 
might  be  liable  to  topple  over  in  the 


water  of  the  basin.  Sir  Samuel's  caisson, 
on  the  contrary,  being  much  of  the  form 
of  nayigable  vessels,  was,  like  them, 
easily  hauled  by  a  guy  rope  out  of  the 
way,  either  within  the  basin  itself  or  out- 
side of  it  in  the  harbour,  if  more  conye- 
nient,  and  this  without  the  need  of 
"capstans'*  to  haul  It  into  any  "  recesa 
in  earthwork,"  as  is  necessary  for  the 
caisson  at  Keyham. 

That  recess  at  Keyham  can  only  have 
been  constructed  at  a  considerable  ex- 
pense of  money,  and  by  a  sacrifice  of 
much  conyenience  in  carrying  on  the 
general  business  of  the  dockyard.  The 
depth  of  water  at  Keyham  is  sUted  to 
be,  at  high  spring  tides,  37  feet)  the 
caisson  is  83  feet  long^ta  depth  proba- 
bly about  40  feet ;  the  reoess  prepared  to 
receive  it  must  consequently  be  of  that 
length  and  depth.  Though  it  ia  said  to 
be  '<  in  the  earthwork,'*  yet  it  must  be 
formed  by  perpendicular  walls  of  ma-^ 
sonry,  and  those  walls  capable  of  sup- 
porting a  pressure  equal  to  the  great 
difference  between  high  and  low-water 
spring  tides;  instead,  therefore,  of  one 
and  the  same  double-faced  wall  serving 
to  sustain  that  pressure,  both  as  a  sea 
wall  and  as  a  basm  wall,  there  must  ne- 
cessarily be  a  /our- faced  wall,  each  face 
of  it  having^  equaUy  to  resist  that  great 
pressure.  But,  considerable  as  must  be 
the  cost  of  such  a  wall,  it  is  of  little  im- 
portance compared  to  the  sacrifice  of 
convenience  occasioned  by  the  formation 
of  this  recess ;  it  is,  in  fact,  a  great  gulf 
cutting  off  communication  along  the  quay 
even  when  the  entrance  to  the  basin  is 
closed.  Not  so  at  Portsmouth;  Sir 
Samuel's  floating  dam  is  itself  a  bridge, 
on  a  level  with  and  close  fltting  to  the 
piers  which  at  each  end  of  it  form  parts  of 
the  sea  wall  and  quay ; — ^not  only  a  bridge 
for  foot.passengers,  but  for  carts,  wagons, 
and  all  the  heaviest  traffic  of  the  yard ; 
and  it  becomes  serviceable  immediately 
on  replacement  of  the  dam.  Direct  pas- 
nge  thus  obtained  along  the  sea  wall 
afforded  facilities  to  the  business  of  that 
important  part  of  the  yard  theretofore 
unattainable;  and  in  time  of  war  they 
were  considered  as  amongst  the  most 
important  advantages  of  his  caisson.  Now 
indeed,  after  five-and- thirty  years  of 
peace,  it  is  not  surprising  that  a  most 
urgent  part  of  the  business  of  a  royal 
dockyard  should  be  forgotten, — namely. 
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the  expediting  of  ships   while  at  the 
wharves  or  jetties. 

The  Keyham  caisson  is  doubtless 
strong  enough  to  support  a  bridge  upon 
it,  and  broad  enough  for  general  traffic, 
llie  abyss  made  by  the  recess  might  be 
coverea  over  when  not  in  use;  and  the 
late  progress  in  engineering  skill  renders 
such  a  covering  of  easy  accomplishment. 
That  progress  implies,  however,  a  sim- 
plification of  the  means  by  which  any 
given  effect  is  obtained ;  it  seems  ques- 
tionable whether  simplicity,  any  more 
than  diminution  of  expense,  has  been 
attained  by  the  Keyham  caisson  in  those 
particulars  where  it  departs  from  the 
examples  afforded  by  tne  caissons  at 
Portsmouth. 

The  last  observation  is  not,  however, 
intended  as  applicable  to  the  material  of 
which  the  Keyham  caisson  is  formed; 
iron  for  such  a  purpose  is  now  both 
cheaper  and  more  durable  than  wood, 
though  the  wooden  caisson  at  Portsmouth 
lasted  five- and- forty  years,  without  hav- 
ing received  any  other  than  petty  repairs, 
and,  probably,  at  little  cost,  might  have 
done  Its  duty  for  some  years  longer. 

It  would  seem  that  the  iron  caisson  at 
Keyham  has  been  made  unnecessarily 
strong ;  it  is  capable  of  bearing  a  resist- 
ance of  fully  7,000  tons,  but  the  pressure 
on  one  side  of  it,  at  a  depth  of  water  of 
36  feet  6  inches,  is  stated  to  have  been 
equal  to  only  1,400  tons.  Supposing, 
for  security  sake,  that  a  double  degree  of 
strain  had  been  provided  for,  this  would 
have  amounted  to  2,S00  tons,  which, 
considering  that  the  caisson  will  never  be 


fluous  strength  has  been  provided  equal 
to  the  resistance  of  a  strain  of  4,200  tons» 
There  is  no  other  harm  in  extra  strength 
than  the  cost  which  It  occasions,  and  Siis 
in  dockyard  works  is  little  thought  of. 
any  mure  than  is  ever  brought  to  account 
the  interest  which  the  public  have  to  pay 
on  all  capital  sunk  for  works  in  naval 
arsenals.  M.S.B. 

THB  TEREDO  NAVALIS. 

Sir, — In  your  Magazine  of  last  week 
I  noticed  a  small  paragraph  on  the  prej 
vention   of  the  ravages  of  the   f^^red 
Navalis  by  the  imnregnation  of  timbe 
with  common  oil  (tne  experiments  wefe 
made  by  desire  of  bur  Samuel  Bentbam) ; 


closing  witt  the  remark,  "  mignt  it  not 
be  worth  while  repeating  Sir  Samuera 
experiments  by  impregnating  wood  witb 
different  kinds  of  low-pricedoils  ?  '*  &c. 
Perhaps  a  few  remarks  concerning  this 
minute,  but  never- tiring  insect,  and  the 
means  tried^  an4  now  in  use  to  preserve 
the  timbers  of  bridges,  piers,  and  also 
railway  sleepers  from  its  devastating 
effects  may  tend  to  enlighten  <'  M.  S.  B./' 
and  not  prove  uninteresting  to  many 
readers  of  your  valuable  Magazine. 

I'he  Teredo  has  been  examined  by 
chemists,  and  traces  of  vegetable  matter 
have  been  found  in  its  intestines.  Phy- 
siologists have  also  detected  woody  fibre 
by  means  of  the  microscope ;  so  there  is 
no  doubt  that  it  lives  by  gnawine  and 
eating  the  timber ;  its  ravages  when  ii 
has  once  entered  a  pile  .are  exceedingly 
rapid,  and  never  stop  till  it  has  been  so 
bored  through,  as  to  be  totally  useless ; 
this  it  has  accomplished  in  a  few  months. 
It  is  classed  by  physiologists  at  the  zero 
of  cold  blooded  animals ;  and  as  the  cold- 
est blooded  animals  are  the  most  tena- 
cious of  life,  the  drug  which  would  be 
sufficient  to  kill  a  human  being,  or  even 
a  frog,  would  have  little  or  ho  effect 
upon  it.  It  therefore  seems  that  the 
most  virulent  poison  is  necessary  to  af- 
fect the  sense  or  cause  the  death  of  this 
little,  but  formerly  mighty  obstacle  to 
enffineering  skill. 

Pitch,  tar,  sulphur,  and  nearly  all 
chemical  matters  which  are  known  to  be 
obnoxious  to  animals,  or  to  destroy  life, 
have  been  tried;  but  have  all  failed. 
This  is  to  be  attributed  to  one  of  two 
|reas6ns-^ither  that  the  salt-water  nega- 
tives jHe  poison,  or  that  the  poisqn  does 
ndl  personally  atlect  the  worm  ;  besides 
the  sea  contain?  so  many  different  che- 
inical  ingredients^  according  io  the  rocks, 
sails  and  vegetable  matters  which  may 
exist  at  any  particular  spots,  so  that 
those  ctiemicals  which  might  .i)ossibly 
answer  well  at  Woolwicti  or  Plvmoutb, 
might  be  entirely  nullified  at  Calcutta  or 
Sydney,  and  vice  versd. 

Mechanical  means  have  also  been  us^d ; 
copper  sheathing  was  tried,  biit  ttie 
teredo  entered  oetween  the  joints,  and  it 
would  be  almost  impracticable  (even 
pptting  the  expense  aside),  to  lay  the 
plates  so  closely  as  lo  prevent  tlieir  en- 
trance ;  besides,  a  blow  or  strain  would 
cause  the  joints  to  give  at  once.  Broad- 
headed  nails  have  also  been  tried,  and 
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they  sdcceeded ;  for  although  they  were 
Dot  driren  clo«ely  together,  the  salt- 
water and  iron  formed  an  impenetrahle 
coat  of  nut  to  the  insect :  hat  this  wonld 
not  do  OB  a  large  scale,  for  if  the  rust 
were  rubbed  off  fiom  any  canse,  or  one 
or  two  oaib  were  not  exactly  in  their 
places,  the  pile  wonld  be  destroyed. 

Paine^s  process  consists  in  soaking  the 
timber  ftrst  in  one  solution  and  then  in 
another ;  the  two  solutions  having  pene- 
trated between  the  fibres  and  into  the 
interstices,  form  a  hard  and  impervious 
crystallized  mass.  .  I'he  total,  failure  of 
Palne*s  process,  at  Fleetwood,  is  to  be 
attributed  to  the  fact,  that  the  contrac- 
tor's time  having  nearly  expired,  the 
piles  were  driven  in  too  soon  after  satu- 
ration ;  some  of  them  were  actually  warm ; 
and  consequently,  before  the  watery  mat- 
ter had  time  to  evaporate  and  allow  the 
oryataUixation  to  take  place,  the  rush  of 
the  tide  washed  the  particles  held  in 
solntion  away. 

Creosote  or  oil  of  tar  has  been,  and 
is  almost  universally,  used  by  engineers 
and  builders  for  the  preservation  of  the 
timber  piles  and  supports  of  bridges  and 
piers,  and  for  railway  sleepers.  It  is 
obvious  that  great  care  must  be  taken 
that  every  crack  or  crevice  in  toe 
surface  of  the  wood  is  thoroughly 
saturated,  and,  in  order  that  no  part 
may  escape  saturation,  the  following 
plan  is  adopted :— One  gallon  of  oil  of  tar 
IS  necessary  per  cubic  foot  for  bridges 
and  piers;  the  pressure  employed  to 
force  it  inio  the  pores  of  the  wood  k 
about  150  lbs.  to  the  square  inch  ;  each 
pile  is  weighed  before  it  goes  into  the 
tank,  and  if  when  it  comes  out  its 
weight  has  not  increased  10  lbs.  per 
cubic  foot,  it  is  put  back  into  the  tank 
again.  '|li^  cost  of  saturailon  is  as  near 
as  possible  da.  jjier  cubic  foot ;  ihe  satu- 
ration for  railway  slecDers  is  a  little  less 
— c^Doiif  ^  lbs.  of  oil  of.  tar^  and  5d.  the 
c^st  per  cupic  f90L  .  The  timber  should 
of  course^  saturated  accordinff  to  the 
unount  of  w.ear  and  tear  it  is. likely  to 
suffer — generally  from  2  to  8  inches  deep 
is  sufficient ;  as  far  as  the  teredo  is  con- 
cerned, they  would  not  attempt  to  bore 
if  ther^  were  only  a  thin  outside  coat- 
iiif  plit  oti ;  but  the  saturation  of  2  or  3 
inches  deep  i^  hecesiary,  in  case  of  any 
placfe  Beipg  tubbed  or  (slilpped  off. 

Several  specimens  6f  Umber  ssdd  to 


have  been  saturated  with  creosote,  j>ut 
nerforated  by  th6  worih,have  been  brought 
from  different  places,  but  on  full  in- 
quiries being  made;  and  on  examinitig 
the  piles  from  which  they  were  cut,  it 
appeared  that  in  one  case  a  piece  had 
been  sawn  from  a  pile  several  inches 
thick  for  the  j>urpose  of  fixing  a  stay^ 
and  of  course  the  neart  of  the  pile  bein^ 
exposed  the  teredo  entered  some  tibe 
after  the  sample  was  cut ;  while  in  not 
a  few  cases  the  specimens  have  been  cui 
from  guide  piles  accidentally  left,  and 
which  of  course  were  never  saturated. 

The  only  drawback  to  using. this  solu* 
tion  for  railway  bridges  is  its  highly 
inflammable  nature.  The  burning  of 
the  bridge  over  the  Usk  will  be  fresh  in 
the  memory  of  most  of  your  readers; 
this  was  impregnated  with  oil  of  tar,  and 
some  workmed  boring  holes  with  red-hot 
irons  the  bridge  took  fire,  and  so  rapid  wa^ 
its  progress,  that  before  an^  assistance 
could  be  obtained,  the  whole  bridge  was 
in  flames  frond  one  end  to  the  other,  and 
was  ultimately  burnt  down.  From  the 
fact  that  this  was  a  total  loss  to  an  in- 
surance-ofiice  in  London,  and  also  that 
they  have  no  data  or  experience  in  this 
kind  of  risk  to  enable  them  to  fix  a  per 
centage,  many  of  the  offices  refuse  to  in- 
sure railway  bridges  impregnated  with  the 
same  stuff  as  the  Usk  one,  at  any  price- 
even  should  Mr.  Phillips  live  on  the 
spot  with  the  same  annihilators  as  he  used 
at  Woolwich.  Whether  this  can  be  con- 
sidered of  any  vital  importance  or  not, 
engineers  are  thoroughly  aware  how, 
that  timber  properly  impregnated  with 
oil  of  tar  is  quite  impervious  to  the 
borings  of  the  teredo  navalis,  for  in  no 
one  instance  has  it  failed,  but,  on  the 
cpntrary,  when  piles  impregnated  with 
biher  solutions  nave  ,been  completely 
eaten  i^wav,  the  piles  impregnated  with 
the  oil  of  tar  driven  alongiide  have 
been  examined  and  fotind  to  be  as  firee 
from  the  teredo  navalis  as  when  finit 
put  down. 

I  am,  Sir, 
Tour  mbst  obedient  defvant; 

T.  P.  J. 

city,  iuly  26,  1850. 
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[F^rom  a  Paper  by  .Dr.  A.  Fyfe,  riBfcMCt  of  Cboirfrtlj,  King's  College,  Abeideen,  in  the  Journal 

cf  Got  Lifting,  No.  6,  Ibr  lOth  Jidy.*} 

It  ii  well  known  that  whan  water  is  passed 
OTer  iron  at  a  red  heat,  exoladed  from  air, 
it  is  decomposed ;  oxide  of  iron  is  formed, 
and  hydrogen  gas  is  evoWed,  the  purity  of 
which  depends  on  the  kind  of  iron  employed. 
Were  the  iron  clean  and  pure,  then  pnre 
hydrogen  would  be  the  result ;  but  this  yery 
seldom  occurs  in  practice,  because,  not  only 
does  the  iron  contain  foreign  ingredients, 
but  it  is  soiled  also  by  the  hands  and  tools 
of  the  workmen  in  the  factory  from  which  it 
is  procured,  in  the  state  of  filings  or  turn- 
ings. Hence  it  is  that  the  specific  gravity 
of  the  gas  which  it  yields  is  considerably  be- 
yond that  of  pure  hydrogen,  and  the  appear- 
ance of  the  flame  is  different.  The  light 
afforded  is  extremely  feint. 

When  water  is  passed  over  carbon,  either 
as  coke  or  charcoal,  at  a  red  heat,  and  ex- 
cluded from  air,  decomposition  ensues,  and 
a  gaseous  fluid  escapes,  with  regard  to* the 
nature  of  which  different  opinions  have 
existed.  It  was  at  one  time  supposed  to  be, 
and  indeed  in  works  on  chemistry  it  has  been 
described,  as  a  mixture  of  a  yariety  of  gases, 
the  principal  of  which  is  light  hydro-carbon, 
better  known  as  marth  gait  eoal-tnine  gas, 
and  fire-tUuiqt.  More  recently-performed 
experiments,  howeyer,  haye  proved  that  it 
does  not  contain  hydro-carbon,  or  at  most 
but  a  trifling  quantity  of  it.  In  a  paper 
published  by  me  in  the  '*  Edinburgh  Philo- 
sophical Journal,''  July,  1837,  it  is  shown 
that  the  gas  produced  by  this  process  is  a 
mixture  of  hydrogen,  carbonic  oxide,  and 
carbonic  acid,  the  proportions  yarymg  ac- 
oording  to  the  heat  and  other  circumstances. 
In  these  trials  I  found  that  the  carbonic  acid 
was  about  18  per  cent.  After  removing  it, 
the  remainder  was  of  specific  gravity  470, 
and  consisted  of  a  mixture  of  hydrogen  and 
carbonic  oxide,  in  about  equal  proportion!. 
By  combustion  it  yielded  carbonic  acid  and 
water,  the  light  afforded  being  extremely 
feeble.  As  the  gas,  after  the  removal  of  the 
carbonic  acid,  was  of  specific  gravity  470,  it 
must  have  been,  before  its  removal,  of  spe- 
cific gravity  about  660. 

Allowing  the  correctness  of  the  results 
now  stated,  it  is  evident,  that  when  water  is 
brought  into  contact  with  iron  and  carbon 
at  a  red  heat,  in  the  same  vessel,  the  gas 
evolved  will  be  either  hydrogen  alone,  pro- 
vided the  whole  of  the  oxygen  unites  with 
the  iron ;  or  it  will  be  a  mixture  of  hydro- 
gen, carbonic  oxide,  and  carbonic  acid ;  the 
proportions  varying  according  to  the  surface 
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lity  with  which  the  vapour  of  tfao  watai  hi 
brought  into  contact  with  the  one  or  tin 
other.  Of  course  the  specific  gravity  will 
also  vary  according  to  oircnmstances.  I 
have  already  said  that  both  carbonic  oxide 
and  hydrogen  bum  with  a  very  feeble  flame 
and  give  very  little  light.  The  appearance 
of  the  flame  of  the  mixed  gases  will,  of 
course,  vary  according  to  the  proportions. 

The  following  experiment  was  made,  with 
the  view  of  ascertaining  the  illuminating 
power  of  the  gas  prepared  fh>m  water  by  the 
process  recommended  by  Mr.  THiite,  though 
not  exactly  with  the  same  arrangement. 
The  retort  used  was  stuffed  with  charcoal 
and  scrap  iron,  which  were  brought  to  the 
proper  temperature  after  the  door  of  the 
retort  was  secured.  Water  was  then  allowed 
to  flow  in,  the  supply  being  regulated  by  a 
stopcock.  The  gas  given  off  waa  measured 
in  the  usual  way.  From  7ilbs.  of  water  59^ 
cubic  feet  of  gas  were  evolved,  the  specific 
gravity  of  which  was  574.  By  lime  water 
the  condensation  amounted  to  16*5  percent., 
indicating,  therefore,  that  quantity  of  car- 
bonic acid ;  that  is,  about  one- sixth  of  its 
volume.  Had  the  specific  gravity  been 
taken  after  abstracting  the  carbonic  acid,  it 
would  have  been  found  to  be  very  nearly  the 
same  as  that  formerly  mentioned,  that  is, 
between  470  and  500.  The  gas  burned  with 
a  very  feeble  bluish  flame,  yielding  carbonic 
acid  and  water.  With  a  flame  5  inches  long 
from  a  jet  with  an  aperture  of  l-33rd  of  en 
inch,  the  consumption  was  1  foot  in  32  min. 
30  sec.  $  that  is,  1*84  foot  per  hour. 

The  next  set  of  experiments  was  made  on 
resin,  with  the  view  of  ascertaining  the 
quantity  and  quality  of  the  gas  which  it 
affords,  by  decomposition  at  different  de- 
grees of  heat.  The  resin  was  melted  cau- 
tiously, and  poured  into  the  reservoir  con- 
nected with  the  retort,  previously  brought 
to  the  same  heat  as  that  requisite  for 
the  manuAusture  of  coal  gas.  By  a  pro- 
per contrivance  it  was  kept  warm  and  sufli- 
ciently  fluid  to  enable  it  to  flow  easily.  6  Ibe. 
2  ozs.  yielded  61  feet  of  gas ;  that  is,  very 
nearly  10  feet  from  the  pound.  The  gas  waa 
of  specific  grarity  640.  Lime  water  indi- 
cated 10  per  cent,  of  carbonic  acid.  With 
a  jet  l-33rd  of  an  inch  in  diameter,  and  e 
5>inch  flame,  the  durability  was  50  min. ; 
that  is,  1*2  feet  per  hour.  By  the  photo- 
meter the  jet  gave  the  light  of  2 '2  candles 
per  foot.  The  Argand  with  56  holes,  con- 
suming 5  feet  per  hour,  gave  the  light  of  2*45 
^andlM  iper  foot. 
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the  ISwiner,  md  aboat  37  per  cent,  of  the 
latter.  Bat  resiii  never  yields  olifiant  only  i 
independent  of  carbonic  add  and  oxide,  tiie 
gai  ii  a  mixture  of  olifiant  and  of  light  hy- 
drocarbon, with  perhaps  a  slight  admixture 
of  moomMned  hydrogen.  The  gas,  when 
it  contains  about  6  per  cent,  of  carbonic 
add,  Taries  in  spedflc  gravity  from  about 
570  to  660.  I  have  nerer  found  the  con- 
densation by  chlorine  to  exceed  8  per  cent., 
thus  making  the  composition  to  correspond 
with  the  specific  gravity ;  for  a  gas  com- 
posed of  8  of  olifiant  and  92  of  %ht  hy- 
drocaibon  would  be  of  spedfio  gravity  a 
little  above  600.  I  have  no  doubt  that 
resin  gas,  when  free  from  carbonic  add, 
will  be  found  to  be  of  about  that  spedfic 
gravity.  I  have  stated  the  specific  gravity  of 
the  water  gas,  as  generated  by  Mr.  White's 
process,  to  be  about  574.  Supposing  that 
it  is  mixed  with  sn  equsl  volume  of  resin 
gas,  then  the  spedfic  gravity  ought  to  be 
about  580,  or  somewhere  between  that  and 
600 ;  that  is,  presuming  the  absence  of  car- 
bonic add.  Supposing  the  per  centage 
of  carbonic  add  to  be  about  6,  then  the 
specific  gravity  would  be  about  630. 

I  must  confess  that  I  am  at  a  loss  how  to 
reconcile  this  with  the  very  remarkable 
statement  made  by  Mr.  White,  that  the  gas 
manufactured  from  redii  (md  waier  is  of 
spedfio  gravity  924,  and  contains  12^  per 
cent,  of  olifiAut.  A  gas  having  124  P^^ 
cent,  of  olifiant,  the  remainder  being  water 
gas  or  light  hydrocarbon,  would  not  exceed 
650  in  spedfic  gravity.  His  gas,  therefore, 
must  either  have  contained  much  more  oli- 
fiant— indeed,  have  been  composed  almost 
entirely  of  olifiant — or  must  have  had  a  very 
large  admixture  of  carbouic  add  or  carbonic 
oxide.  Resin  gas  did  not  in  my  trials  ex- 
hibit beyond  8  per  cent  of  olifiant.  The 
high  spedfic  gravity  of  his  gas  must,  there- 
fore, have  been  occasioned  by  carbonic  add 
or  carbonic  oxide,  perhaps  by  both ;  the 
latter  of  which  is  valuless  for  the  purpose 
of  illumination,  and  the  former  detri- 
mental. 

With  regard  to  the  illuminating  power. 
I  have  never  been  able  to  manufacture  gas 
from  resin  alone  with  more  than  8  per  cent, 
of  olifiant  Mr.  White  states  that,  by  his 
improved  process,  he  gets  the  gas  from  retail 
and  water  with  12^  per  cent,  of  olifiant. 
How  is  it  poeeible  that,  by  the  addition  of 
resin  gas  to  another  gas  of  lower  specific 
gravity  and  illuminating  power,  he  gets  a 
gas  of  higher  illaminating  power  and  greater 
gravity  ?    To  me  it  is  a  puzzle. 

That  there  is  a  large  admixture  of  car- 
bonic add  in  Mr.  White's  gas,  when  he 
takes  the  specific  gravity,  appears  certain. 
He  says  that  now  there  ii  but  little  oarbona- 


lUfl  g»,  befaig  of  ipostte  gravity  640,  a 
aMe  foot  woald  weigh  343  grs.  The  gas, 
terefore,  in  all,  weighed  nearly  3  lbs. ;  eon- 
leqnently  upwards  of  one-half  of  the  resin 
employed  was  wasted  by  the  depodt  of  car- 
Ion  in  the  retort,  and  by  the  distillation  of 
lolatile  oQ. 

•  •  •  •  • 

I  come  now  to  consider  tiie  quality  of  the 
water-resin  gas,  or,  as  it  b  very  improperly 
GsUed,  the  hydrocarbon  gas,  and  its  value 
for  the  purposes  of  iUvndnation.  This  gas 
is  generated  by  the  decompontion  of  water 
and  of  resin  in  separate  retorts ;  the  former 
being  deoonpoeed  by  heat,  the  latter  by 
heat  with  tiie  aid  of  carbon  and  of  iron. 
The  gas  thus  produced  is  merdy  a  mixture 
of  rain  gas — ^that  is  of  a  gas  resembling 
coal  gas  in  its  compodtion— and  of  hydro- 
gen, with  variable  proportions  of  carbonic 
oxide  and  carbonic  add,  according  as  tiie 
water  is  deeomposed.  I  regret  that  I  can- 
not give  the  results  of  the  manufacture  of 
the  gas  by  the  apparatus  erected  under  the 
superintendence  of  Mr.  White,  as  I  folly 
expected  to  have  been  able  to  do.  In 
the  different  attempts  which  I  made  to 
ascertidn  the  quality  of  the  gas  manufoc- 
tored  by  that  apparatus,  several  drcum- 
stanoee  occurred  to  prevent  me  from  arriving 
at  the  truth.  In  the  first  trial  I  found  the 
gas  of  high  iHuBunating  power,  but  it  wa» 
rfterwardt  ascertained  that  taUow  wae 
waxed  with  the  resin ;  in  what  proportion  I 
did  not  hear.  At  my  next  vidt  the  gas 
was  made  by  udng  both  retorts,  employing 
resin  for  the  one,  and  water  for  the  other ; 
but  it  wsa  afterwards  discovered  that  the 
water  retort  was  not  in  aeiUm,  conse- 
quently the  gas  collected  was  entirely  that 
from  the  decomposed  resin,  or  a  mixture  of 
resin  and  tallow. 

I  do  not,  however,  consider  this  of  great 
consequence.  I  have  ascertained  the  qiulity 
of  redn  gas,  of  gas  from  mixture  of  resin 
and  tallow,  and  of  water  gas,  separately^ 
and  as  these,  by  Mr.  White's  process,  are 
generated  in  separate  retorts,  we  must  con- 
sider the  gas  thrown  into  the  gasometer  to 
be  merely  a  mixture  of  those  mentioned  in 
variable  proportions,  according  to  the  pro- 
portions of  the  articles  employed  in  Uieir 
manufacture,  and  the  rapidity  with  which 
the  one  and  the  other  is  deeomposed.  We 
can  thus  arrive  at  the  quality  of  the  hydro- 
carbon gas,  as  it  is  cdled,  and  its  conse- 
quent expense  for  the  purposes  of  illumin- 
ation, as  compared  with  other  sources  of 
light ;  as,  for  instance,  with  coal  gas. 

As  resin  is  composed  of  C.  10,  H.  7,  O. 
1,  the  utmost  that  it  can  yield  of  olifiant  is 
49 ;  of  light  hydrocarbon,  about  28  from 
75  of  redn ;  that  is,  about  64  per  cent,  of 
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cebua  deposit  in  ihe  retort,  owing  to  ibe 
peculiar  mode  of  arrangement  and  admi3- 
sion  of  the  bydrogen  an^  carbonic  oxiflc. 
Now,  as  by  the  manner  of  decomposing  tl^e 
water,  oxide  of  iron  is  formed  in  the  retort. 
it  is  evident  that  the  wbol^  of  the  oygea  ot 
the  water  is  not  converted  t(^  carbonic 
oxide  by  its  union  witii  carbon  ;  the  specifio 
gravity  pf  the  gas,  therefore,  which  is  evolved 
from  the  water  ought  to  be  below  522| 
which  is  that  of  a  mixture  of  equal  volumes 
of  carbonic  oxide  and  hydrogen ;  but,  sup- 
pose that  it  is  not  much  below  that,  and 
that  no  carbonic  acid  is  present,  then  to  get 
from  resin  and  water  a  eas  of  specific 
gravity  924,  containing  ohfiaot,  with  the 
residue  composed  of  equal  volumes  of  hy- 
drogen and  carbonic  oxide,  which  it  should 
be  were  all  the  oxygen  disengaged  as  car- 
bonic oxide,  there  ought  to  be  about  o7  Qcr 
cent,  of  olifiant.  Supposing  that  Mr. 
White's  gas  was  a  mixture  of  olifiant,  car- 
bonic acid,  and  water  gas,  which  contains 
equal  volumes  of  carbonic  oxide  and  hy- 
drogen, that  the  water  gas  is  about  522 
specific  gravity,  and  that  the  olifiant  was 
12i  per  ceni..  then,  to  have  it  of  the  specific 
gravity  924,  it  should  be  about  12*5  olifiant, 
52  water  ^as,  and  35  carbonic  acid.  Were 
the  carbonic  acid  removed  from  this  gas  the 
specific  gravity  would  then  be  a  little  aboye 
600t  most  probably  the  real  specific  gravity 
of  the  ir^ammable  gas  obtained  from  resin 
and  water  together. 

With  regard  to  the  illuminating  power  of 
the  water  resin  gas,  Mr.  White  has  stated 
that  *'  it  is  26*5  per  cent,  superior  to  Man- 
chester cannel  gas,  and  20*5  per  cent,  to 
the  Salford  cannel  gas."   .    .    . 

By  the  chlorine  test,  independent  of  du- 
rability, the  illuminating  power  of  Mr. 
White's  gas,  containing  12*5  of  olifiant, 
ought  to  be  64  per  cent.,  instead  of  26*5 
and  20*5,  beyond  that  of  the  coal  gases  he 
mentions.  Of  course,  if  we  take  durability 
also  into  account,  the  value  should  be 
greatly  beyond  that. 

The  specifio  gravity  of  the  Manchester 
gas  at  the  time  I  tried  it  was  451.  The 
durabilities,  with  the  same  burner,  are  as 
the  square  roots  of  the  specific  gravities. 
Taking  durability  into  account  also,  the 
illuminating  power  of  Mr.  White's  gas 
ought  to  be  at  least  90  per  cent,  greater 
than  that  of  the  Manchester  gas. 

It  is  evident  from  this,  either  that  Mr. 
White's  gas  must  be  one  tui  generis,  or  that 
there  is  some  strange  inaccuracy  in  the 
mode  of  ascertaining  the  quantity,  and  of 
testing  its  qualities.  Can  it  be  thfit  the 
quantity  of  gas  evolved^  say  10,000  feet,  of 
specific  gravity  924,  from  6  cwt.  of  resin 
and  24  gallons  of  water,  and  which  I  have 


said  is  a  mixture  of  olifiani,  light  hydro- 
carbon, carbonic  acid,  and,  carbomc  oxide* 
with  perhaps  a  Uttle  hydrogen,  was  the 
quantity  indicated  by  the  meter,  immedi- 
ately after  the  gas  escaped  from  the  retort, 
and  was  then  of  the  specific  gravity  stated, 
and  that,  after  it  had  stood  over  water  in 
the  gasholder  for  some  time,  and  by  which 
it  would  lose  its  carbonic  acid,  it  ihe»  con- 
tained 12*5  of  olifiant  ?  If  so,  the  quantity 
of  gas  valuable  for  the  purpose  of  illumina- 
tion most,  by  the  abstraction  of  carbonic 
acid^be  far  below  what  Mr.  White  states. 
Be  that  as  i£  may,  till  Mr.  White  describes 
more  minutely  than  he  has  .done,  his  method 
for  finding  the  quantity  and  quality  of  hia 
gas,  I  must  adhere  to  the  condusions  which 
the  trials  I  have  now  recorded  warrant ;  vis., 
that  the  quantity  and  quality  of  gas,  after 
being  properly  parified*  w^l  oe  found  to  be 
far  inferior  to  wh^t  Mr.  .White  has  stated ; 
that  in  all  probability  the  quantity  of  gaa 
from  resin  will  in  practice  not  exceed  8  or 
9  feet  per  pound,  that  is,  about  1,000  feet 
per  cwt. ;  that  the  gaq  after  being  purified 
will  be  of  specific  gravity  not  much  beyond 
600;  the  condensation  by  chlorine  not 
beyond  8  or  9  per  cent. ;  a  foot  of  it  not 
giving  more  than  the  light  of  from  2^  to  3 
candles.  If  so,  then,  when  that  gas  is  mixed 
with  about  ite  own  volume  of  water  gas,  no 
doubt  the  quantity  will  be  increased,  but  to 
the  serious  deterioration  qf  the  illuminating 
power.  That  of  the  water  may  be  aaid  to 
be  nil,  or  a  very  near  approach  to  it ;  con- 
sequently the  reduction  in  the  lllnminating 
power  of  the  other  will  he  just  in  proportion 
to  the  addition ;  indeed,  were  it  not  &mX  the 
water  gas  adds  to  the  quantity,  and  perhapf » 
from  the  peculiar  mode  of  generating  it, 
also  adds  to  the  specific  gravity,  of  which, 
as  an  indication  of  the  value,  some  have  a 
high  opinion,  1  strongly  suspect  that  Mr. 
White  had  better  dispense  with  it  altogether, 
and  thus  save  the  trouble  and  expense  ox 
manufacturing,  and  of  storing  and  trana- 
mitting  to  the  public,  an  article  which,  for 
the  purpose  of  illumination,  is,  as  now 
generated,  absolutely  useless. 


SPBCiriCATIONS  OF  KNGLISH  PATBKTS 
ENROLLED  DURING  TH£  WKKK,  SNDINQ 
AUGUST    1,    1850. 

Thomas  ScHoriiLD,  Cowbrook,  Hulme. 
Manchester,  fustian  dyer  and  finisher,  and 
HxNRY  HoRABiN,  Roytou,  Oldham,  fuatiui 
cutter.  For  improvements  in  machinery  fsr 
cutting  fustians  and  certain  other  fabrics 
to  produce  a  piled  surface.  Patent  dated 
January  26,  1850. 

Hitherto  it  has  been  onstomary  to  pro- 
dttce  the  pile  by  stretching  about  two  ywda 
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of  the  length  of  fiutiaii,  &c.,  in  »  firame ; 
the  workman    then  mtrodvees  the  cutter 
into  one  of  the  raoei,  and  cats  it  up  as  far 
M  he  can  reach.    He  repeats  the  operation 
on  all   the    races   successively,  and  then 
itretches  a  fresh  two  yards  of  the  fabric ; 
10  tJiat  supposing  the  fustian  to  be  thirty 
yards  long,  fifteen  diitinet  operations  would 
require  to  be  repeated.    Great  loss  of  time 
sad  manual  labour  thus  ensues»  as  well  as 
an  irregularity  in  the  appearance  of  the 
fustian  at  the  termination  and  commence- 
ment of  each  cut.     To  remedy  these  disad- 
Tsntftges,  the  present  patentee  proposes  to 
pssf  the  fustian  over  and  under  two  seta  of 
rollers,  and  over  a  driving  roller.  The  two  ends 
are  united,  so  as  to  form  a  kind  of  endless 
band.  The  rollers  are  supported  in  bearings 
m  such  manner  that  the  distance  between 
them  may  be  increased  or  diminished  as  re- 
quired, to  keep  the  fustian  distended  and 
tight  upon  the  driving  roller.  As  soon  as  the 
arrangements  are  completed — that  is  to  say, 
the  seam  of  the  endless  band  in  front  of  the 
workman,  and  the  driving  roller  out  of  gear 
with  the  shaft — he  introduces  the  cutter  into 
one  of  the  races,  and  depresses  a  lever  by  his 
foot,  which  brings  the  roller  and  shaft  into 
gear,   and  consequently  causes  tbe  endless 
band  of  fastian  to  travel  round,  whereby 
the    race    is   cut    and    the    pile  formed. 
When   this  is  completed,   the  machine  is 
stopped  and  the  cutter  introduced  into  the 
second  race ;  and  so  on  throughout  the  series, 
until  the  whole  is  finished.    Two  or  more 
cotters  may  be  fixed  to  one  handle,  and  the 
workman  can  use  one  in  each  hand. 

Claim. — ^The  machinery  for  moving  or 
drawing  the  fabric  towards  or  against  the 
cutter. 

Thomas  Bbrgsr,  of  Hackney,  gentle- 
man. For  improvemeiUi  in  the  nuiu^ae' 
iwr€  of  starch.    Patent  dated  Jan.  26, 1850. 

{Specification).'-'**  I  would  at  thq  outset 
state,  that  although  I  shall  hereafter  describe 
the  use  of  caustic  alkali  upon  rice,  I  do  not 
claim  the  samCf  inasmuch  as  Mr.  Wickham, 
of  Nottingham,  took  out  a  ptftent  for  this 
object  in  the  year  1824.  In  carrying  out 
my  invention,  I  find  it  advantageous  to 
steep  the  rice  in  the  first  instance  in  suc- 
cession in  three  or  four  separate  solutions 
of  the  caustic  alkali  (soda  preferred)  of  the 
following  strength;  vii.,  from  190  to  220 
grains  of  pare  soda  to  every  gallon  of  water. 
I  then  proceed  as  follows :— A  ton  of  rice 
having  been  thoroughly  steeped  in  three 
or  four  separate  solutions  (of  about  300 
gallons  each)  of  the  caustic  alkali,  and 
drawn  off,  it  is  now  to  be  ground  as  fine  as 
possible  by  means  of  levigators,  with  cold 
water  to  the  consistence  of  thick  cream  or 
paste ;  to  this  is  to  be  added  one  pint  of 
spirit  or  oil  of  turpentine,  with  sufficient 


cold  water  to  make  up  the  bulk  to  about 
2,000  gaUons ;  the  whole  is  to  be  weU  stirred 
for  three  hours,  after  which  it  is  to  be 
passed  through  a  series  of  coarse  flanneU, 
felt  or  sponge,  until  all  the  refose  is  depo- 
sited upon  the  flannel  or  filtering  medium ; 
or  it  may  be  left  quiet  for  about  half  an 
hour,  when  the  starch  suspended  in  the 
water  may  be  drawn  off  from  the  reftise 
matters. 

"  These  starchy  waters  are  always  to  be 
passed  through  fine  lawn  sieves,  prior  to  their 
being  allowed  to  deposit  the  starch  in  the 
settling  vessels.  The  application  of  water 
may  be  repeated,  if  it  is  thought  desirable,  to 
separate  further  quantities  of  starch  from 
the  refuse.  As  soon  as  the  starch  is  per- 
fectly deposited  in  the  settling  vessels  it  is 
to  be  collected,  and,  if  alkaline,  neutralized 
with  dilute  sulphuric  acid,  adding  eight 
ounces  of  sulphate  of  zinc  to  every  112 
of  starch;  it  is  now,  after  well  stirring,  to  be 
boxed  and  finished  in  the  wsual  way. 

**  The  above  is  the  process  I  prefer  and 
have  found  most  efficacious,  simple,  and 
least  expensive,  but  the  metallic  salts  in 
general,  also  sulphate  of  soda  (especially 
if  combined  with  lime-water),  turpentine, 
alom,  and  a  current  of  electricity,  will  seve- 
rally be  found  effectual  in  place  of  the  tur- 
pentine and  sulphate  of  sine  I  do  not 
therefore  confine  myself  to  the  process  de» 
scribed,  nor  to  the  quantity  of  either  of  the 
agents  employed,  nor  to  any  particular  com- 
bination of  them. 

"  When  ourrents  of  electricity  (however 
prodaced)  are  employed,  the  application 
should  be  continued  for  about  two  hours  on 
each  occasion,  and  the  same  is  to  be  passed 
through  fluid  starch,  as  electric  currents  are 
commonly  passed  through  fluids ;  and  I  stir 
the  fluid  starch  all  the  time  of  applying  such 
currents. 

'*  I  use  a  Smee's  battery,  of  six  cells, 
about  5  inches  by  7  inches  when  acting,  to 
produce  5  cwt.  of  starch,  and  I  have  found 
it  desirable  to  apply  the  eleotericity  first  to 
the  rice  when  ground  with  watir,  and  lastly 
to  the  starch  previous  to  its  being  boxed. 

'*  Another  part  of  my  Layention  coniisti 
of  the  application  of  a  barrel  or  vessel  con- 
taining the  rice  and  alkali  solution,  and 
caused  to  revolve  by  any  convenient  means 
at  the  speed  of  about  one  revolution  per 
minute,  which  I  have  found  to  be  very  effi- 
cacious in  extracting  the  gluten  out  of  the 
rice ;  the  size  of  the  barrel  I  prefer  is  5  feet 
in  diameter,  and  about  5  feet  in  length, 
which  will  contain  a  ton  of  rice ;  and  the 
300  gallons  of  alkali  solution  I  have  found, 
allowing  each  solution  to  remain  upon  the 
rice  three  hours  while  the  barrel  is  at  work, 
to  be  amply  sufficient. 

'*  I  do  not  confine  myself  to  the  use  of  a 
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barrel,  as  a  yetsel  of  other  form  ^ill  answer 
the  purpose ;  or,  in  place  of  causing  the  yes- 
sel  to  revoWe  a  stirrer  caused  to  revolve 
whilst  the  vessel  stands  still,  will  pro- 
duce a  like  effect ;  but  I  prefer  the  vessel  to 
revolve. 

'*  What  I  claim  is— 1.  The  manufacturing 
starch  from  rice  by  using  turpentine  and 
sulpiiate  of  zinc  as  described,  and  also  the 
straining  the  starchy  waters  and  boxing  the 
starch  in  those  stages. 

"  2.  The  use  of  metallic  salts,  also  sul- 
phate of  soda,  turpentine,  alum  and  electri- 
city, whether  separately  or  in  combination 
in  the  manufacture  of  starch. 

**  The  use  of  flannel,  felt,  and  sponge,  as 
a  medium  for  separating  the  refuse  matters 
fi'om  starch. 

"4.  The  application  of  mechanical  stir- 
ring, or  the  rotation  of  the  vessel  containing 
rice  when  being  steeped  in  a  solution  of 
caustic  alkali,  or  other  solutions  used  when 
making  starch  from  rice." 

Thomas  Richardson,  Newcastie-upon- 
Tyne,  Chemist.  For  improvemmts  in  the 
manufacture  of  Eptom  and  other  maffneeian 
salts;  alio  alum  and  sulphate  of  ammonia. 
Patent  dated  January  26,  1850. 

1.  Mr.  Richardson  takes'  rough  Epaom 
or  an  impure  solution  of  sulphate  of  mag- 
nesia, and  mixes  with  it  a  precipitating 
•gent— by  preference  magnesia.  The  mix- 
ture is  well  agitated  and  heated  ;  it  is  then 
allowed  to  stand,  in  order  that  the  impuri- 
ties may  be  precipitated,  and  decanted  off. 
The  pure  solution  is  next  evaporated,  until 
it  concentrates  to  from  50**  to  60<>  Twaddle's 
hydrometer,  and  is  subsequentiy  placed  on 
one  side  to  crystallise.  Strontia,  baryta,  or 
lime,  may  be  used  instead  of  magnesia  as  a 
precipitating  agent,  but  not  with  the  same 
advantage  as  it  would  combine  with  the 
ammonia  in  the  solution.  When  either  of 
the  sulphurets,  before  enumerated,  is  to  be 
employed  as  the  precipitating  agent  it  must 
be  used  in  solution.  Instead  of  using  the 
substances  (rough  Epsom  and  magnesia) 
in  solutions,  they  may  be  ground  up  toge- 
ther in  a  moist  state,  and  the  Epsom  sub- 
sequently dissolved  out.  Carbonate  of 
magnesia  is  obtained  by  calcining  the  mag- 
nesia employed  in  the  purifying  process. 
To  produce  a  double  salt  of  magnesia  and 
ammonia,  gas  water  is  mixed  with  a  pure  or 
impure  solution  of  sulphate  of  magnesia, 
and  boiled  until  rendered  neutral.  The 
mixture  is  allowed  to  crystall'se,  and  the 
salt  is  to  be  used  as  a  manure.  Or  sulphate 
of  magnesia,  in  a  damp  state,  may  be  sub- 
jected to  a  current  of  ammoniacal  gas,  pro- 
duced by  the  distillation  of  gas  water, 
guano,  or  other  ammonia-giving  substance* 
If  required,  the  gas  water  is  to  be  neutral- 
ised by  the  addition  of  sulphuric  acid. 


2.  The  Improvements  in  the  manufacture 
of  alum  consist  in  the  employment  of  (ssy) 
eight  pits,  the  first  and  last  of  which  com- 
municate with  one  another,  and  with  the 
intermediate  ones,  which  also  communicate 
with  each  other  by  means  of  a  vertical  pipe 
that  rises  inside  one  of  them,  and  is  fitted 
with  a  tap  at  top,  while  its  lower  end  is 
curved,  and  opens  into  the  lower  part  of 
the  next  pit,  and  so  on  throughout  the 
series.  Above  the  mouths  of  the  pits  there 
is  a  horisontal  pipe,  communicating  with 
the  water  reservoir,  which  is  providd  with 
a  number  of  coeks,  one  for  each  pit.  When 
the  pits  are  charged  with  shale,  &c.,  water 
is  admitted  into  the  last,  where  it  remains 
for  some  time  till  the  substance  is  exhansted. 
Fresh  water  is  admitted,  and  liquor  then 
flows  into  the  first,  where  it  remains  some 
time  to  effect  a  like  purpose.  Afterwards 
fresh  water  is  admitted,  to  cause  the  liquor 
to  flow  into  the  second  pit  in  the  series,  and 
so  on  until  it  has  reached  the  required 
degree  of  strength :  it  is  then  drawn  off 
by  a  cock  at  the  bottom.  When  the  con- 
tents of  the  pits  are  exhausted,  they  are 
sncoessively  replaced  by  a  firesh  supply. 

3.  The  patentee  proposes  to  manuAustmne 
sulphate  of  ammonia  by  employing  the 
double  salts  produced  according  to  the 
method  described  under  the  first  head  of  the 
specification,  and  subliming  it  in  the  usual 
way. 

CfMms. — 1.  The  employment  of  magne- 
sia, strontia,  baryta  or  lime,  or  of  the 
sulphurets  of  strontium,  barium,  sodium, 
magnesium,  ammonium  or  calcium  in  the 
manufacture  of  Epsom  or  other  magnesiui 
salts. 

2.  The  improvements  in  uanufaetnrixig 
alum. 

3.  The  mode  of  manufacturing  sulphate 
of  ammonia. 

WiNCBSLAS  UB  BAmON   DV    TrAUX    DB 

Wardbn,  of  Liege.  Jbr  certain  fayroee- 
ments  in  looms  J^  weaving  linen  and  cotton 
cloths,  and  in  machines  for  preparing  thm 
yam  for  such  cloths  before  entering  the 
loom,  and  in*  a  machine  for  Jtmsksng  grog 
and  bleached  linen  cloths.  Patent  dated 
January  26,  1850. 

Baron  de  Warden  specifies  and  clainis— 
First.  An  improved  construction  of  loom 
for  weaving  linen  cloth,  the  principal  noTdty 
in  which  consists  in  the  employment  of  two 
smoothing  rollers  in  the  shuttle  for  equal- 
izing the  delivery  of  the  weft  and  of  conical 
grooved  spools. 

Second.  An  improved  construction  of  loom 
for  weaving  broad  and  sail  cloth. 

^  Third.  An  improvement  in  the  conatmc* 
tion  of  warping  machines. 

Fourth.  A  machine  of  a  peculiar  oon- 
struction  for  winding  on  linen  warps. 
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FUth.  An  improrad  madiiiie  for  lerib- 
blingv  detning,  and  dntriDg  doth. 

foth.  The  appUettioii  of  pumice-ttoiie 
to  the  drening  of  ImfiB. 

Serenth.  The  appHeation  of  dreued  warpa 
to  the  maniifketare  of  Hnen  and  tail  doth. 

Bi|^th.  An  anangement  of  machinery 
lor  lofteniiig  wefti  hy  heat. 

Nfaith.  I&e  different  iBprorenMhis  in  the 
mannfietnre  of  looped  &briei;  namely, 
1.  Hen^hig  the  yam  before  its  entering  into 
the  needka.  2.  The  production  of  patterns 
by  the  interrention  of  the  feedera  of  two 
diffBreot-aised  threada.  3.  The  working  of 
one  feeder  elaeker  than  the  other,  and  moT- 
ing  the  presaer-bar  in  orders  to  prodace 
a  "bond^"  (knotted  or  buckler-like) 
Ihbrio.  4.  The  application  of  two  guides  to 
esdi  feeder,  lor  the  purpose  of  prodndng 
a  febrie  wiUi  sarfaces  of  two  different  mate« 
rials.  5.  The  employment  of  two  rows  of 
needles  to  produce  a  rib  top.  6.  The  maau- 
ftictnre  of  imitation  Cachmere  by  dressing 
the  wnmg  instead  of  the  right  side  of  knit- 
ted doth.  7.  The  winding,  doubling,  and 
twisting  of  the  yam  in  one  and  the 
tame  frame,  and  during  the  operation  of 
weaving.  8.  The  employment  of  an  oscil- 
lating detent  in  combination  with  a  bell- 
erank  lever  escapement  to  stop  the  working 
of  the  loom  when  the  weft  breaks.  And  9. 
Making  the  needle-plate  with  two  or  more 
rowa  of  holes,  for  the  purpose  of  manufac- 
turing doth  of  higher  numbers  than  has 
been  produdble  by  the  looms  heretofore  in 


Edwih  Hstcock,  Leeds,  York,  mer- 
diant.  ^br  ctrttem  inytrovimmt*  in  the 
fhUhbkff  mud  drening  wooUtn  clothe.  Pa- 
tent dated  January  26,  1850. 

Tlie  object  of  this  inyention  is  to  steam- 
press  woollen  dotihs  without  stretclung  the 
warp  threads,  or  creasing  them  indelibly 
from  list  to  Ust.  Itie  patentee  employs  a 
l^ame,  which  supports  a  steam  plate  perfo- 
rated in  the  centre  only ;  above  this  plate  is 
the  presser,  which  is  moved  up  and  down  in 
gnidM  by  means  of  toothed  gearing.  A 
doth  is  laid  on  the  steam  plate,  and  on  that 
the  wooHoi  doth,  with  the  sdvsges  resting 
on  the  perforated  sides,  and  turned  up: 
severd  loigths  of  cloth  are  thus  disposed  of, 
and  the  plate  tiien  brought  down.  The 
•team  is  turned  on,  and  will  penetrate  the 
woollen  dotbs,  but  will  be  prevented  from 
escaping  by  the  edges  compressed  between 
the  presser  and  the  unperforated  portions  of 
the  steam  plate.  When  the  cloth  has  been 
suffidently  steam-pressed,  the  preiser  is 
raised,  and  the  one  end  is  held  between  a 
pair  of  pincher-bars  extending  the  width  of 
the  steam  plate,  and  supported  in  a  frame 
which  travds  to  and  fro  in  toothed  racks. 
By  tUi  amngement  the  iteam-prMied  doths 


are  withdrawn  from  over  the  steam  platci 
and  their  place  supplied  by  fresh  ones,  and 
the  operation  repeated.  Or,  the  creasing  of 
the  cloths  may  be  prevented  by  folding  them 
to  and  fro  in  the  steam  plate,  with  the  folds 
projecting  beyond  the  presser,  which  will, 
consequently,  not  be  subjected  to  the  action 
of  steam  or  pressure. 

CZtitm. — Finishing  and  dressing  woollen 
doths  by  steam  pressure,  without  stretching 
the  warp  threada  or  creasing  the  doths  from 
list  to  list. 

JoHw  Dalton,  of  Hillingworth,  calico- 
printer.  For  certain  improtemenie  in  end 
applicable  to  machinery  or  apparatue  >br 
hleaehing,  dgeing,  printing,  and  finiehing 
textile  and  other  fabriee,  and  in  the  engrao- 
ing  qf  copper  rollere,  and  other  metallic 
hodiee.    Patent  dated  January  26,  1850. 

This  invention  consists  in  the  manufacture 
of  cylinders  or  bowls  composed  of  wooden 
discs  and  gutta  percha,  and  their  employ- 
ment, instead  of  those  in  general  use,  for 
tbe  purposes  mentioned  in  the  title  of  the  pa- 
tent, whereby  (it  is  stated)  greater  strength, 
resistance,  and  durability  are  obtained.  Mr. 
Dalton  takes  a  shaft  of  the  requisite  length, 
and  fixes  an  iron  disc  at  one  end.  He  next 
takes  a  number  of  wooden  discs,  covered 
with  plastic  gutta  percha,  and  places  them 
on  the  shaft,  taking  care  that  the  grain  shall 
run  in  opposite  directions.  When  a  suffi- 
cient number  of  discs  have  been  thus  fitted 
to  make  a  cylinder  of  the  desired  length, 
they  are  firmly  pressed  together,  and  an  iron 
disc  fitted  to  ULO  other  end  of  the  shaft. 
The  periphery  is  coated  with  gutta  percha, 
and  when  cold  is  turned  true  in  a  lathe. 
These  rollers  are  to  be  employed  in  any  of 
the  proceases  mentioned  where  the  tempera- 
ture does  exceed  100^  Fahr. ;  and  also  aa 
printing  rollers,  whereby  the  use  of  blankets 
and  lapping  will  be  dispensed  with.  Hie 
iron  shafts,  to  arold  heating,  are  supported 
in  bearings  composed  of  brass,  lined  with  an 
alloy  consisting  of  1  part  antimony,  2  parts 
lead,  7  parts  tin,  and  10  psrts  zinc. 

The  patentee  recommends  as  a  lubricator 
for  this  purpose  a  mixture  of  2  parts  tallow, 
1  part  black  lead,  and  1  part  sulphur. 

Cylinders  thus  made  may  be  employed  in 
printing  both  sides  of  a  fabric,  and  as  sup- 
ports for  metal  rollers  while  being  engraved, 
so  as  to  give  slightly,  and  prevent  their  being 
indented  ;  alio  for  covering  them  with  var- 
nish, before  the  engraved  parts  are  subjected 
to  the  action  of  nitric  acid.  Instead  of 
metal  bearings,  glass  or  earthenware  may  be 
used. 

C/atiMt.— 1.  The  novel  combination  of 
materials  for,  and  their  application  in,  tbe 
construction  of  cjlinders  or  bowls  with  coat- 
ing of  gutta  percha. 

2.  The  adaptation  and  application  of  these 
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improTed  roUen  in  machinery  or  apparatos 
for  bleaehing,  dyeing,  printing,  and  finish- 
ing, or  for  any  part  of  these  processes. 

3.  Tlie  oonstmcdon  of  apparatus  for  print- 
ing on  both  sides. 

4.  The  application  of  tlie  improred  rollers 
in  the  mode  and  for  the  porposes  described. 

EnwASD  RiBFK,  Finsbnry-sqaare,  Mid- 
dlesex, merchant,  ^r  in^trovemenU  in 
the  mmn^aeture  of  steel,  (A  communica- 
tion.)   Patent  dated  January  29,  1850. 

1.  Mr.  Riepe  places  280  lbs.  of  pig  iron 
in  a  puddling  furnace,  and  heats  it  till  it 
melts ;  then  throws  in  from  12  to  16  shorel- 
lUs  of  cinder  slack,  and  partially  closes  the 
damper.    When  the  iron  begins  to  trickle 
down,  40  lbs.  of  pig  iron  are  placed  on  cin- 
der beds  near  the  bridge,  and  the  damper 
closed.    When  thia  last  melts  and  begins  to 
trickle  down,  it  ia  raked  into  the  melted 
metal  below.     The  damper  is  then  three 
parts  opened,  and  the  heat  continued  until 
it  boila,  and  the  well-known  blue  flames 
shoot  through  the  cinder  slack.     The  heat 
ia  maintained  at  cherry  red,  the  damper 
opened,  and  the  maas  puddled  to  and  fro 
under  tiie  cinder  slack.     When  the  maaa 
begina  to  granulate  and  the  grains  to  fuse, 
the  damper  ia  closed   and  the  operation 
watched  j  when  the  boiling  ceases,  the  mass 
aasumes  a  waxy  appearance.    The  fires  are 
then  stirred  to  keep  up  the  temperature,  and 
a  portion  taken  out  in  a  ball,  and  tilted  or 
otherwise  hammered  into  shape.     In  the 
eaae  of  pig  iron  made  from  scrapy  ore  he 
adda  only  20  lbs.  of  pig  iron,  instead  of 
40  Ibi.,  at  the  latter  part  of  the  process ;  and 
when  uaing  refined  Welah  Iron,  he  strews 
the  floor  of  the  furnace  with  10  lbs.  of  best 
dry  granulated  day,  and  covers  the  metal 
with  a  like  quantity  of  clay. 

2.  The  patentee  casts  pig  iron,  or  alloys 
of  pig  iron  and  wrought  iron,  into  bars,  with 
notches  to  fadlitate  their  breaking.  They 
are  then  corered  with  clay,  and  arranged 
with  spaces  between.  The  furnace  under- 
neath is  lighted,  and  all  the  apertures  closed 
except  the  flue  and  a  small  one,  which  is 
temporarily  closed,  but  may  be  opened  when 
required,  to  allow  of  a  sample  being  with- 
drawn to  ascertain  how  the  operation  pro- 
ceeds. When  the  conversion  of  the  iron 
bare  is  effected,  they  are  removed,  and  the 
•linkers,  &c«,  knocked  ofi'. 

3.  Or  the  iron  may  be  placed  in  a  fire- 
proof cylinder  of  stone  or  eathenware 
which  ia  heated  by  a  furnace  placed  under- 
neath, and  has  its  two  ends  closed  with  a 
pipe  attached  to  each.  The  fire  is  lighted, 
and  the  iron  heated  to  redness.  The  pipes 
are  then  opened,  and  the  air  will  pass 
through,  and,  from  the  manner  in  which  the 
bars  are  arranged,  will  come  into  contact 
with  all  their  aidet.    When  the  annealing 


is  completed,  the  iron  is  cooled  down  and 
removed. 

Clainu,—!.  [As  rg^ds  the  conversion 
of  pig  iron  into  steel.]  Kegulatiag  the  heat 
in  the  finishing ;  the  exclusion  of  atmosphe- 
ric air  from  the  mass  ;  the  use  or  addition 
of  pig  iron  at  the  latter  part  of  the  procesa. 

2,  CouTerting  pig  iron  or  alloys  of  pig 
iron  and  wrought  iron  into  steel  by  exposing 
them  to  the  action  of  clay  at  a  proper  tem- 
perature. 

3.  The  peculiar  method  of  annealing 
bars  of  pig  iron,  or  alloys  of  pig  iron  and 
wrought  iron,  by  exposing  them  to  atmo- 
spheric air  when  at  red  heat. 

Donald  Bbatson,  of  Green-street,  Step- 
ney, mariner.  For  certain  improvements 
in  taking,  meaturing,  and  computing  amgln. 
Patent  dated  January,  29,  1850. 

Mr.  Beatson  describes — 

1.  "An  universal  altimeter,"  or  instru- 
ment for  taking  altitudes  both  at  sea  and  on 
shore.    And 

2.  An  instrument  for  finding  on  board 
ship,  from  the  altitude  of  the  sun,  the  lati- 
tude and  apparent  time. 

We  shall  give  in  an  early  Number  a  full 
description  of  both  instruments,  with  en- 
gravings. 

Richard  Robbbts,  Manchester,  engi- 
neer. For  improvementi  in  the  mantifacture 
qf  certain  textile  fabrics;  in  machinery  Jwr 
weaving  plain,  figured,  and  terry  or  looped 
fabrics;  and  in  machinery  or  e^araiusfor 
cutting  velvets  and  other  fabrics.  Patent 
dated  January  29, 1850. 

The  first  part  of  thia  invention  consists  in 
producing  a  downy  appearance  in  pile-cut 
fabrics  by  cutting  the  loops  of  unequal 
lengths,  either  by  using  wires  of  different 
sizes  so  that  the  loops  may  be  of  different 
lengths,  or  by  cutting  the  loops  on  alternate 
sides  of  the  wires,  or  by  weaving  the  two 
fiabrics  face  to  face,  and  dividing  the  fibrea 
alternately  nearer  to  one  than  to  the  other. 
The  second  part  comprehends  some  twenty- 
four  improvements  in  looms,  the  Jacquaid 
included,  which  would  need  illustrative  draw- 
ings to  render  any  deacription  of  them  intel- 
ligible. A  third  part  refers  to  the  apparatus 
and  mechanical  arrangements  employed  in 
weaving  looped  fabrics,  and  to  the  placing 
and  withdrawing  the  wires. 

John  Masok,  Rochdale,  and  Mabk 
Smith,  Heywood,  both  in  Lancashire,  ma- 
chine-makers. For  certain  improvements 
in  machinery  or  apparatus  for  preparing, 
spinning,  and  weamng  cotton  and  other  feir- 
tiU  materials,  and  also  improvements  m  the 
method  qf  preparing  yams  or  threads,  and 
in  the  machinery  or  apparaius  employed  far 
such  purposes.  Patent  dated  January  29, 
1850. 
Among  the  most  notioeable  improv«nenti 
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prehgndad  in  this  mvltilKioiif  ipeGii<»- 
tmif  iTB 

1.  The  empIoTinent  of  a  tpikeA  roller  for 
beating  down  the  cotton,  &c.y  ai  it  pasiea  to 
lltt  teaser. 

'  2.  Several  imprpved  constructions  of  bob- 
bins and  their  appendages;  also  srrange- 
nenta  fbr  driving  them. 

3*  Varions  modifications  ip  the  construc- 
tion of  cardi'og  machines. 

4.  An  improved  mode  of  winding  on  the 
yarn. 

JoxL  $piLijiB,  Battersesi  Surrey,  engi- 
near.  J^br  trnprovemmti  in  eleaning  and 
grinding  wheat.    Patent  dated  January  29^ 

1.  In  Mr.  Spiller's  improved  wheat-clean- 
ing machine,  there  is  a  frsmeworl  which 
carries  at  the  upper  part  five  inclined  rollers, 
two  of  which  have  wires  coiled  spirally  round 
them,  and  are  arranged  with  a  plain  roller  on 
either  side.  The  whole  five  are  supported 
in  moveable  and  distinct  bearings,  which  are 
rovnded  at  top  and  bottom,  but  have  fiat 
rides,  so  that  when  one  of  them  is  moved 
round  by  means  of  a  handle,  the  rest  will 
follow  the  same  course,  wherrt>y  the  spaces 
between  the  wired  rollers  and  the  smooth 
ones  will  be  increased  or  diminislied  accord- 
ingly to  suit  the  different  sises  of  grain. 
TSo  rollers  are  ma*de  to  revolve,  and  'the 
grain  is  supplied  from  a  hopper.  The  straw 
and  small  grains  fall  through  the  vacant 
spaces,  ifhUiD  the  grain  is  carried  by  the 
wired  roDers  to  the  discharge  end,  whence 
tiiey  are  conducted  to  a  bruising  appa- 
ratos,  for  breaking  the  mud  or  earth  which 
aay  adhere  to  it.  This  apparatus  consists 
of  a  cylinder  fluted  on  its  inside  periphery, 
^thia  :irhic|^  turns  another  cylinder  having 
e«rrated  edges  attached  to  its  external  peri- 
phery. The  grain  fUls  from  this  apparatus 
liit^  a  separator,  which  connsts  of  two  verti- 
ol  steel  pTates  placed  a  certain  distance 
apart,  and*  united  at  the  edges  by  strips  of 
wood.  One  of  tW  plates  is  perforated  with 
oblong  holes^  and  the  o^er  with  circular 
Qoea.  A  reciprocating  motion  is  given  to 
the  separator,  whereby  the  grain  and  dust 
are  driven  against  either  side  alternately, 
which  has  the  effect  of  causing  the  g^ain 
to  pass  through  the  oblong  perforations 
into  a  receiver,  and  the  dirt,  &c.,  through 
the  drcalar  ones.  The  finer  particles  of 
dnst  are  further  separated  from  the  grain  by 
drawing  a  current  of  air  up  the  receiver  by 
means  of  a  fan. 

2.  Mr.  Spiller's  improvements  in  grinding 
wheat  consist  in  forcing  air  through  small 
vertical  holes  drilled  in  the  runner  between 
the  grinding  surfaces,  or  through  boxes 
aank  in  the  face  fit  the  fixed  stone.  He 
proposes  also  to  immerse  the  lower  part 
of  thefiztd  ■feona  in  »  itrnm  of  numing 


water,  lor  tiie  purpose  of  absorbing  as  much 
of  fht  heat  as  possible  develop^  by  the 
grinding  process. 

Franois  EnwAnn  Colb  CoLaoRAvn, 
Brighton,  gentleman,  ^or  improvemenU 
f»  aaddleif  par  it  o/ which  improvemenit  are 
alio  applicable  to  the  ttanding  rigging  and 
other  jkmiture  of  ships  or  vessetSf  and  to 
the  connecting  Unif  and  chains  of  railway 
carriages^  and  other  purposes  where  tension 
combined  with  a  certain  degree  of  elasticity 
is  requireef.  Patent  dated  January  29,  ).850. 

The  invention,  which  is  described  and 
claimed  in  this  specification,  consists  in  the 
application  of  a  spring  of  pecallar  cohstmc- 
bon  to  saddle  girths,  draw  bars,  the  shroucls 
or  standing  rigging  of  ships,  and  to  chain 
cables,  for  the  purpose"  of  giving  them  a 
certain  amount  of  elasticity ;  (altjbough,  by* 
tlie-by,  we  have  hitherto  been  taught  to  ima- 
gine that  the  shrouds  o^  a  ship  should  always 
be  as  taut  as  possible^  and  that  if  any  late- 
ral play  were  given  to  the  mast,  it  would  be 
pretty  sure  to  go  by  the  board  in  the  first 
heavy  gale  of  wind.) 

William  Eowaro  Nkwton,  Chancery- 
lane,  civil  engineer.  For  improvements  in 
machinery  or  apparatus  for  making  hat 
bodice  and  other  similar  articles.  (A  com- 
munication.) Patent  dated  January  29, 
1850. • 

The  hair  of  which  hat  bodies  are 
made  is  pressed  on  a  '*  former  "  hy 
means  of  atmospheric  pressure.  The 
**  former "  is  a  perforated  cone  of  thin 
sheet  metal,  fronr  the  inside  of  which  the 
air  is  exhausted  by  a  fan  placed  below  it,  and 
in  the  framework  which  supports  it.  The 
former  is  made  to  rotate  in  front  of  the 
mouth  of  a  trougti  that  supplies  the  hair. 
It  is  made  with  a  moveable  top  and  with 
flexible  metallic  sides,  to  allow  of  the  dis- 
charge-opemng  being  enlarged  or  contracted, 
as  required,  for  depositing  the  hair  thicker 
on  some  parts  of  the  former  than  in  others. 
In  the  rear  end  of  the  trough  is  a  rotary 
brush,  and  two  feed-roUerg  which  take  the 
hair  from  an  endless  band  on  the  outside, 
and  supply  it  to  between  the  rotary  brush 
and  other  rollers  supported  in  the  lower  part 
of  that  end  of  the  trough,  in  which  there  is 
also  an  adjustable  valve  to  regulate  the 
admission  of  air.  The  combined  action  of 
the  brush  and  rollers  serves  to  straighten  the 
hair,  which  is  subsequently  carried  into  the 
former  by  the  current  of  air  created  by  the 
revolution  of  the  brush,  where  it  is  retained 
by  reason  of  the  unbalanced  pressure  of  the 
atmosphere.  When  sufficient  hair  has  been 
deposited,  a  felt  or  fulled  cloth  ia  placed 
upon  the  hair^the  action  of  the  machine 
still  continuing— to  retain  it  in  position 
whUe  Uie  **  former  **  is  removed  from  the 
frame  and  bnmersed  in  water. 
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Rodolpbe  HelbianDer,  of  Regent-itreet,  Middle- 
sex, for  improTemeiits  in  preventing  the  external 
air,  and  dust,  and  noise,  firom  entering  apartments. 
JniySl;  six  months. 

ThomBB  DickasonRotch,  of  Drumlamford  House, 
Ayr,  W.  B.,  Esq.,  for  an  Improved  mode  of  manu- 
fiwturing  scnp.    July  81:  six  months. 

Matthew  Trattles,  or  Rochester,  Kent,  tool- 
maker,  fbr  certain  improvements  in  taw-eets, 
mallets,  and  other  tools,  and  in  apparatus  and 
machinery  for  mannfscturing  the  same.  July  81 ; 
six  months. 

John  Sheafe  Oaskin,  Jun.,  of  the  Island  of 
Barbadoes,  in  the  West  Indies,  gent.,  for  improve- 
ments in  the  manuHscture  of  mm.  To  extend  to 
the  colonies  only.    July  81 ;  two  months. 

Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  166,  Fleet-street,  London, 
nttent-agents,  for  an  improvement  or  improve- 
ments In  abdominal  supporters.  July  81;  six 
months.    A  communication. 

James  White,  of  Holbom,  Middlesex,  mill-maker, 
for  imiwovemeBts  in  machinery  fbr  bruising, 
emshlnx,  and  for  eoqpressing  Juiee  firom  certam 
vegetable  substances.    July  SI ;  six  months. 

Hennr  Bessemer,  of  Baxter  House,  St.  Panoras- 
road,  Middlesex,  engineer,  for  certidn  improve- 
ments in  apparatus  acting  by  centrifugal  force,  in 
the  manufacture  of  sugar,  and  other  improvements 
in  the  treatment  of  saccharine  matter  by  such  ap- 
paratus.   July  81 ;  six  months. 

Juan  Nepomuceno  Adomo,  of  Oolden-square, 
Middlesex,  gent.,  for  improvements  in  manufac- 
turing cigars  and  other  similar  articles.  July  81; 
six  months. 


Henry  Rishton,  of  Kendal,  Westmoreland, 
plumber,  for  certain  improvements  in  water-doeets 
and  urinals.    July  81 ;  six  months. 

Joseph  Poole  Pirsson,  civil  engineer,  New  York, 
America,  for  certain  improvements  in  steam  ma- 
chinery and  apparatus  connected  therewith.  July 
81 ;  six  months. 

John  Hynam,  of  Frinoes-sqxiave,  Finsbnry,  Mid- 
dlesex, chemical-light  manufacturer,  for  improve- 
ments in  machinery  for  placing  splints  of  wood* 
and  wax,  and  composition  tapers,  in  fiameo  tn 
dipping.    July  81 ;  six  months. 

John  James  Greenough,  of  Georgfr«treet,  Hano- 
ver-square, gent.,  for  nnprovements  in  obtaining 
and  i4>plying  motive  power.    July  81;  six  months. 

Peter  Fairbairn,  of  Leeds,  York,  machinist,  and 
John  Hetherington,  of  Manchester,  for  certain  im- 

i>rovements  in  machinery  or  apparatus  for  nrapar- 
ng,  spinning,  and  weaving  cotton,  flax,  and  other 
flbrons  substances ;  also  in  constructing  and  apply- 
ing models  or  patterns  for  moulding,  preparatoiy 
to  casting  parts  of  machinery  employed  in  prepaid 
ing,  spinning,  and  maniuiscturing  fibrous  sub- 
stances; and  also  in  certain  UhA%  to  be  tised  In 
making  such  machinery.    July  81 ;  six  moaths. 

Matthew  Gray,  of  Morris-place,  Glasgow,  prac- 
tical engineer,  for  an  improved  method  of  supplj- 
ing  steam-boilers  with  water. 

£donard  Gabriel  Leroy,  of  Paris,  France,  gent., 
for  certain  improvements  in  locomotive  englnea, 
and  in  the  means  and  apparatus  to  be  employed  for 
generating  and  condensing  the  steam  to  be  used 
therein.    July  81 ;  six  montlis. 
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Date  of    No.  in 
Registra-  the  Re- 

tlon.     gister.     Proprletort' Names.  Addresses.  Subjects  of  Design. 

July  86     2888     John  Wright.M.M ........  Sheffield...  .m....m ^ Tempering  and  strai^tenin^ 

plates. 

„     2889     Andrew  Campbell Tottenham-oonrt-road  .^ .........  Argyll  bouquet  -  holder  and 

watch- protector. 

27     2890     SamoelPerkes Birkenhead  Metallic  folding  bedstead. 

„     2821      George  Boulton Great  Dovet«treet,  Southwark..  Chrosha  (or  crochet)  and  tam- 

hour  hook. 

29     2892     HeniyBroadhead^.,...Leeds...,^M,.-................M^...  Flat  whitening-brush.  ' 

**  The  CheirosthenicoB,'*  —  an 
instrument  calculated  to  give 
strength  and  flexibility  to 
the  fingers,  and  to  coaunn* 
nieate  the  equality  of  touch 
so  essential  to  correct  and 
brilliant  executian  on  the 
pianoforte. 


80     2898     Joseph  Maektnsit. 


BIdeford,  Devon 


•MM*  •••••••«• 


81     2894     James    Thornton  and 

Sons  ••■••.•■•.••M..MIM  Blrwinghun .>.»»■,»>«« «m .»« — »»•  —  Signal  lamp. 
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BBATSOn's  PATEMT  TNBTBtmSNTS  FOR  TAKINO,   mtAlVUKGi   AMD   COMPUTIMO 

ANO|.Bt.-*(sra  AKTB  f.  #8.) 

The  UnivertfU  JUtvmetp't 

Fio.  1  is  a  8id»  elevation  of  thie  initmment.  A  ii  a  broad  ring  of  brut,  to  one 
side  or  the  back  of  whicb  a  telescope,  C,  is  affixed  in  a  horizontal  line  exactly  coin- 
ciding with  the  centre  of  the  ring.  B  is  a  glass  tube  of  about  the  sixteenth  of  an  ineli 
in  the  bore,  which  is  let  into  a  groove  made  in  the  front  of  the  ring,  «nd  evtipds  all 
round  with  the  exception  of  about  an  inch  or  two,  where  a  segmental  air-tight  junc- 
tion piece,  F,  of  metal  is  inserted  between  tbe  two  ends  of  the  tube,  which  are  left 
open,  and  communicate  freely  with  the  piece  F.  The  tube  is  about  half  filled  with 
mercury  (or  other  suitable  fluid)  which  forms  itself  into  a  continuous  thread  of  a 
crescent  shape,  with  a  fixed  quantity  of  air  between  the  two  cusps.  As  long  as  the 
two  fluids  are  left  at  liberty,  they  may  of  course  be  shifted  round  to  any  parts  of  the 
circle ;  but  in  the  middle  of  the  junction-piece  F,  there  is  a  valve  V  (not  seen  in  the 
figure)  inserted,  which  is  worked  bv  a  spindle  E  and  thumb*  piece  £',  from  the 
opposite  side  of  the  instrument ;  ana  when  this  valve  is  closed,  the  motion  of  the 
fluid  to  either  side  of  that  valve  is  from  that  moipent  necessarily  stopped.  The  eye- 
piece of  the  taks^p*  it  provided  with  darkened  f  lassee,  to  save  tbe  eye  from  the 
ffiare  of  the  sun,  and  the  neld  of  view  is  divided  in  the  centre  by  a  wire,  to  show  the 
line  of  coUimation.  On  the  front  of  the  brass  ring  A,  Immediately  outside  of  the 
groove  containing  the  glass  tube|  and  oo  opposite  sides  of  the  telescope,  there 
are  two  quarter  circle  scales,  B  aod  L,  engraved.  Both  of  these  scales  have  their 
lero  points  on  the  same  line  with  the  axUl  line  of  the  telescope,  but  the  numbexa 
in  R  run  upwards  from  0  to  90,  white  those  hi  L  run  downwards  from  0  to  90 ;  the 
90°  in  the  one  case  (R)  representing  the  zenith  and  in  the  other  the  nadir.  These 
scales  are  subdivided  by  two  verniers  D  D.  The  mode  of  usinff  tbo  instrument  is 
as  follows :  The  observer  first  releases  the  alcoholic  or  other  fluid  In  the  tube  B  from 
the  pressure  of  the  columns  of  air  at  each  end  by  turning  the  thumb-piece  £'  from 
left  to  right;  he  then  directs  the  telescope  towards  the  sun  or  other  object  whose 
altitude  it  is  desired  to  ascertain,  and  brings  the  cross-wire  into  contact  (so  to  speak^ 
therewith ;  which  having  done,  he  turns  the  thumb-piece  W  the  reverse  way,  which 
fixes  the  mercury  at  the  exact  level  it  had  attained  at  the  moment  of  contact,  the 
column  of  air  in  B  pressing  on  the  mercury  at  each  end,  and  thus  necessarily  pre- 
venting the  slightest  displacement. 

The  observer  next  proceeds  to  read  off  the  indications  furnished  by  the  two  scales 
of  the  instrument  (  he  sets  first  down  the  numbers  on  the  left-hand  scale  L,  which 
come  opposite  to  the  top  line  of  the  fluid  on  the  left-hand  side,  and  then  the  num- 
bers opposite  the  top  line  of  the  fluid  on  the  right-hand  side  \  which  done,  he  adds 
the  two  sets  of  numbers  together,  and  divides  by  3,  wbi«h  gives  the  required 
altitude. 

For  example ;  if  the 

Left  altitade  be    46''    20' 

Right  altitude 47°    40" 

The  sum  divided 2)94° 

Would  give  for  the  desured  altitnde .. ..         47° 

The  necessity  for  taking  a  mean  of  the  two  readings  ariaes  from  the  liability  of 
the  fluids  to  expansion,  for  were  no  change  to  take  place  in  their  thermometric  con- 
dition after  the  contact,  the  numbers  would  remain  necessarilv  alike  on  both  sides. 

The  better  to  show  to  the  eye  the  movements  of  the  fluids  m  the  tube,  the  bottom 
of  the  groove  Qt  may  be  stained  of  a  red  or  some  other  bright  colour. 

The  *'  Universal  Altimeter  "  may  be  contained  in  one  framework  with  any  of  the 
ordinary  sea  and  land  surveying  instruments;  as  is  exemplified  in  fig.  1,  where  it  is 
shown  combined  with  a  common  sextant 

In^rwmmt  far  Flmdmi  tk€  LatUudi  ondA^parmU  Timt. 
Fig.  2  is  a  front  elevation  of  this  instrument  j  fig.  3  an  end  view;  fig.  4  a  top  plan; 
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md  fig.  5  a  back  eleTition.  A  is  a  circle,  gradnated  into  bonrsy  minates,  and  seconds, 
which  maj  be  adjusted  to  any  eleTation  £7  a  rack  and  pinion  R.  B  is  a  moveable 
quadrant  or  Temier,  also  graduated  into  hours,  minutes,  and  seconds,  which  is 
mounted  on  the  face  of  and  at  right  angles  to  A.  D  D  are  two  vertical  bars,  which 
are  attached  by  curved  stays  S  S,  at  an  angle  of  66**  8(K,  to  the  sides  of  the  hour 
circle  A,  and  are  divided  into  minutes  snd  seconds  up  and  down  from  a  common 
sero  in  the  centre.  C  is  a  ring  which  is  divided,  like  A,  into  hours,  minutes,  and 
seconds,  and  is  slid  up  and  down  the  vertical  bars  D  D  by  means  of  the  spindles  T 
and  thumb-pieces  T^  In  using  this  instrument,  the  observer  first  takes  an  altitode, 
and  then  finds  the  apparent  time  on  board  ship,  after  which  he  redoees  the  deelina- 
tion  to  the  apparent  time.  He  then  sets  the  ring  C  to  the  same  deelination,  turns 
round  the  moveable  qusdrant  or  vernier  D  until  it  corresponds  with  the  time,  npon 
which  he  raises  the  ring  C  to  the  true  altitude,  and  having  fixed  it  there,  turns  the 
quadrant  or  vernier  round  to  12  o*clock,  and  reads  off  the  increased  altitude,  which 
gives  the  true  meridian  altitude.  To  find  the  apparent  time  in  the  preceding  opera- 
tion, the  observer  should  first  take  the  latitude  oy  account  at  noon,  and  set  it  to  the 
meridian  altitude ;  then  reduce  the  declination  to  the  approximate  time  and  take  an 
altitude ;  next  turn  the  quadrant  round  until  the  altitude  cuts  the  arc,  when  opposite 
thereto  will  be  found  the  apparent  time,  as  also  the  sun's  bearing. 


THB  "  BLSCTRICAL  UPBnnrSlfT."* 


Sir, — I  read  with  much  interest  the 
"  Electrical  Experiment,*'  recorded  by  a 
Romford  correspondent  in  your  Maga- 
sine  for  July  the  27th.  A  variety  of 
experiments  suggested  themselves  as 
likely  to  explain  the  cause  of  the  phe- 
nomenon ;  1  have  not,  however,  found 
time  to  carry  any  of  them  out  until  late 
last  night.  I  forward  you  the  results  of 
the  most  decisive,  without  delay. 

My  apparatus  consisted  of  a  single 
I^t  cell  oi  Smee*s  battery,  charged  with 
a  solution  1  part  sulphuric  scid  to  8  of 
water,  and  a  good  electro-magnetic  coil 
machine,  with  primary  and  secondary 
ooils  of  the  leogth  usually  employed  for 
medical  purposes,  and  a  vibrating  con- 
tact-breaks. 

ExperimmU  1. — Upon  setting  the  ap- 
paratus to  work,  a  copper  wire  was 
applied  to  one  extremity  of  a  bundle  of 
soft  iron  wires  inserted  within  the  hollow 
of  the  reel,  the  oUier  end  being  held  in 
the  hand; — a  stream  of  minute  sparks 
appeared  in  the  dark  at  the  point  of 
contact. 

i^9.  2. — ^Upon  uniting  the  two  ends 
of  the  secondary  coil,  the  sparks  altoge- 
ther eeased. 

E9p»  3.— 'Again  disconnecting  the 
ends,  and  repeating  eaperiment  1,  stsnd- 
iag  upon  a  ^ass- legged  stool,  no  sparks 
eeokl  be  produced. 

•  Meek.  Ma$,t  voL  M.,  p.  7t. 


JExp,  4. — Upon  touching  the  extremi- 
ties of  the  soft  iron  buniOe  with  a  wire 
connected  with  the  outer  end  of  the 
secondary  coil,  a  stream  of  sparks  psssed 
of  much  greater  brillianey  than  in  the 
former  cases. 

£xp.  5. — Connecting  the  touching 
wire  with  the  tnner  end  of  the  same 
coil,  the  sparks  ceased. 

These  results  are,  I  think,  sufilclent 
to  disprove  the  development  by  induc- 
tion of  electricity  in  the  bundle  of  wires; 
as  the  spark  may,  in  each  case,  be  attri- 
buted to  the  passage  of  the  electricity  of 
the  aecondary  coil,  from  the  inner  to  the 
outer  extremity,  by  the  shortest  available 
path  through  imperfect  eondnotors,  when 
DO  direct  communication  is  established. 
The  absence  of  the  sparks  in  the  other 
experiments  would  lead  to  the  same 
conclusion.  Their  brightness  is  so  much 
diminished  by  placing  the  bundle  of 
wires  within  a  glass  tube  in  the  reel,  that 
I  can  only  attribute  those  which  do  still 
pass,  to  imperfection  in  the  insulation. 

I  have  carefully  tested  the  wires  with 
a  delicate  electrometer,  but  there  is  no 
indication  of  the  presence  of  free  elec- 
tricity. 

I  am,  Sir,  yours,  &e., 

G.  E.D. 

P.S. — ^Yonr  correspondent  attributes 
the  diseorery  of  electro-DSgnetism  to 
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RETROSPECT   OP  THB   PB00RE8S  OF   ASTRONOMY. 


Professor  Orsted.  Arago  was,  I  believe, 
the  first  to  produce  t  soft  iron  "  electro- 
magnet*' 

Aug.  1,  1850. 


&BTBO8PB0T  OF  TBE  PROGRS88  OF 

AST&ONOMT. 

[From  the  Inaofiinl  Addrtta  of  the  Pzetident 
(Sir  David  Breviter)  of  the  Edinburgh  Meeting  of 
the  Britieh  Aieociatlon,  August,  1850.] 

Astronomy  is  a  study  which  has  made 
great  progress  nnder  the  patronage  of  this 
Association — a  subject,  too,  possessing  a 
charm  above  all  other  subjects,  and  more 
connected  than  any  other  with  the  deepest 
interests,  past,  present,  and  to  come,  of 
every  rational  being.  It  is  npon  a  planet 
that  we  live  and  breathe.  Its  surface  is  the 
arena  of  our  contentions,  our  pleasures,  and 
our  sorrows.  It  is  to  obtain  a  portion  of 
its  alluvial  crust  that  man  wastes  the  flower 
of  liis  days,  and  prostrates  the  energies  of 
his  mind,  and  risks  the  liappiness  of  his 
soul ;  and  it  it  over  or  beneath  its  verdant 
turf  that  his  ashes  are  to  be  scattered  pr  his 
bones  to  be  laid.  It  is  from  the  interior, 
too— -from  the  Inner  life  of  the  earth  that 
man  derives  the  materials  of  civilisation— 
his  coal,  his  iron,  and  his  gold.  And  deeper 
still,  as  geologists  have  proved — and  none 
with  more  power  than  the  geologiats  around 
me — we  find  in  the  bosom  of  the  earth  writ- 
ten on  blocks  of  marble — the  history  of 
primsval  times,  of  worlds  of  life  created 
and  worlds  of  life  destroyed  We  find  there, 
in  hieroglyphics  as  intelligible  as  those  whicli 
Mijor  Rawlinson  has  deciphered  on  the  slabs 
of  Nineveh,  the  remains  of  forests  which 
waved  in  luxuriance  over  its  plains — ^the 
very  bones  of  huge  reptiles  that  took  shelter 
under  their  foliage,  and  of  gigantic  quadru- 
peds that  trod  uncontrolled  its  plains,  the 
law-givers  and  the  executioners  of  that  mys- 
terious community  with  which  it  pleased  the 
Almighty  to  people  his  infant  world.  But 
though  man  is  but  a  recent  occupant  of  the 
earth,  an  upstart  in  the  vast  chronology  of 
animal  life,  his  interest  in  the  Paradise  so 
carefully  prepared  for  him  is  not  the  less 
exciting  and  profound.  For  him  it  was 
made,  he  was  to  be  the  lord  of  the  new 
creation,  and  to  him  It  especiaUy  belongs  to 
investigate  the  wonders  it  displays,  and  to 
lesm  the  lesson  which  it  reads.  But  while 
our  interests  are  thus  closely  connected  with 
the  surface  and  the  interior  of  the  earth, 
interests  of  a  higher  kind  are  associated  with 
it  as  a  body  of  the  solar  system  to  which  we 
belong.  The  object  of  Geology  it  to  unfold 
the*  history  and  explain  the  structure  of  a 
planet ;  a^d  that  Idstory  and  that  structure 


may,  within  certain  limits,  be  the  history 
and  the  structure  of  all  the  other  planets  of 
the  system — perhaps  of  all  the  other  planets 
of  the  universe.  The  laws  of  matter  must 
be  the  same  wherever  matter  is  found.  The 
heat  which  warms  our  globe  radiates  upon 
the  most  distant  of  the  planets,  and  the 
light  which  twinkles  in  the  remotest  star  is, 
in  its  physical,  and  doubtless  in  its  chemical 
properties,  the  same  that  cheers  and  enlivcDS 
our  own  system;  and  if  men  of  ordinary 
oapadty  possessed  that  knowledge  which  k 
within  their  reach,  and  had  that  faith  in 
science  which  its  truths  inspire,  they  would 
see  in  every  planet  around  them,  and  in 
every  star  above  them,  the  home  of  immortal 
natures^K>f  beings  that  suffer  and  of  beings 
that  rejoice— of  souls  that  are  saved  and  of 
souls  that  are  lost.  Geology  is,  therefore, 
the  first  chapter  of  astronomy.  It  describes 
that  portion  of  the  solar  systsm  which  la 
nearest  and  dearest  to  us, — the  cosmopolitan 
observatory,  so  to  speak,  from  which  the 
astronomer  Is  to  survey  the  sidereal  univerae, 
where  revolving  worlds  and  systems  of  worlds 
summon  him  to  investigate  and  adore.  There, 
too,  he  obtains  the  great  base  lines  of  the 
earth's  radius  to  measure  the  distances  and 
magnitudes  of  the  starry  host,  and  thus  to 
penetrate  by  the  fbrce  dT  reasoii  into  those 
infinitely  distant  regions  where  tlie  imagin- 
ation dare  not  foUow  him.  But  Astro- 
nomy, though  thus  sprung  from  the  earth, 
seeks  and  finds,  like  Astrsa,  a  more  conge- 
nial sphere  above.  Whatever  cheers  and 
enlivens  our  terrestrial  paradise  is  derived 
from  the  orbs  around  us.  Without  the 
light  or  heat  of  our  sun,  and  without  the 
uniform  movements  of  our  system,  we  shonid 
have  neither  climates  nor  seasons.  Dark- 
ness would  blind  and  famine  destroy  every- 
thing that  lives.  Without  influences  from 
above,  our  ships  would  drift  upon  the  oeeasif 
the  sport  of  wind  and  wave,  and  would  have 
less  security  for  reaching  their  destination 
than  balloons  floating  in  the  air  and  subjeet 
to  the  caprice  of  the  elements.  But  while 
the  study  of  Astronomy  is  essential  to  the 
very  existence  of  social  life,  it  is  instinct 
with  moral  influences  of  the  highest  order. 
In  the  study  of  our  own  globe  we  learn  that 
it  has  been  rent  and  upheaved  by  tremen- 
dous forces — ^here  sinking  into  ocean  depths, 
and  there  rising  into  gigantic  elevations. 
Even  now.  Geologists  are  measuring  the  rise 
and  fall  of  its  elastic  crust ;  and  men  who 
have  no  faith  in  science  often  learn  the  truth 
to  their  cost,  when  they  see  the  liquid  fire 
rushing  upon  them  from  the  volcano,  or 
stand  above  the  yawning  crevice  in  which 
the  earthquake  threatens  to  overwhelm  them. 
Who  can  say  that  there  is  a  limit  to  agencies 
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like  theia  ?    Wlio  could  dare  to  attert  that 
they  may  not  conoentrate  their  yet  divided 
flBorgiet,  and  rend  in  pieoea  the  planet  whieh 
impriaona  them  ?    Within  the  bonnda  of  oar 
own  ayatem,  and  in  the  Tidnity  of  our  own 
earth,  between  the  orbita  of  Mara  and  Japi- 
ter«  there  ia  a  wide  apace  which,  according 
to  the  law  of  planetary  distancea,  ooght  to 
eontain  a  planet.    Kepler  predicted  that  a 
planet  wonld  be  found  there — and  atrange 
to  aay,  the  aatronomera  of  our  own  tinea 
diaooTcred  at  the  beginning  of  the  present 
eentory  four  amall  planeta,  Ceres,  Pallas, 
Jono,  and  Vesta,  occupying  the  very  place  in 
oar  ayatem  where  the  anticipated  planet 
ought  to  have  been  found.     Ceres,  the  first 
of  these,  was  discovered  by  Piaszi,  at  Pa- 
lermo, in  1801 ;  Pallaa,  the  aecond  of  them, 
by  Dr.  Olbera,  of  Bremen,  in  1802 ;  Juno, 
the  third,  by  Mr.  Harding,  in  1804 ;  and 
Veata,  the  fourth,  by  Dr.  Olbers,  in  1807. 
Alter  the  discovery  of  the  third,  Dr.  Olbers 
anggcated  the  idea  that  they  were  the  frag- 
BMnta  of  a  planet  that  had  been  burst  in 
pieces ;  and,  considering  that  they  must  all 
luTO  diverged  from  one  point  in  the  original 
orbit,  and  oaght  to  return  to  the  opposite 
point,  he  examined  these  parts  of  the  hea- 
ve na,  and  thus  discovered  the  planet  Vesta. 
Bat  though  this  principle  was  in  the  posses- 
sion of    astronomers,  nearly  forty    yeara 
dnpaed  before  any  other  planetary  fragment 
waa  discovered.     At  laat,  in   1845,   Mr. 
Heacke,  of  Drlessen,  in  Prussia,  discovered 
the  fragment  called  Astrna,  and,  in  1847, 
another,  called  Hebe.    In  the  same  year  our 
ooontryman,  Mr.  Hind,   discovered  other 
two,  Iria  and  Flora.    In  1848  Mr.  Graham, 
an  Irish  astronomer,   discovered   a   ninth 
fragment,  called  Metis.    In  1849  Mr.  Gaa- 
paria,  of  Naples,  discovered  another,  which 
he  ealla  Hygeia;  and  within  the  last  two 
montha,  the  same  astronomer  has  discovered 
the  eleventh  fragment,  to  which  he  has  given 
the  name  of  Parthenope.    If  these  eleven 
amall  plaaeta  are  really  the  remains  of  a 
larger  one,  the  aise  of  the  original  planet 
maat  have  been  oonsiderable.   What  ita  sise 
waa,  would  seem  to  be  a  problem  beyond 
the  graf  p  of  reason.    But  human  genius  haa 
been    permitted  to  triumph  over  greater 
difficultiea.    The  planet  Neptune  was  dis- 
covered before  a  ray  of  ita  light  bad  entered 
the  hnosan  eye ;  and  by  a  law  of  the  solar 
ayatem  just  discovered,  we  can  determine 
the  original  magnitude  of  the  broken  planet 
long  after  it  lua  been  shivered  into  frag- 
ments,— and  we  might  have  determined  it 
aven  after  a  single  fragment  bad  proved  ita 
exiatence.    Thia  law  we  owe  to  Mr.  Daniel 
Kirkwood,  of  PottsvUle,  a  hamble  Ameri- 
can, who,  like  the  iUuatrious  Kepler,  strug- 
gled to  find  something  new  among  the  arith- 
metical relationa  of  the  planetary  elements. 


Between  every  two  adjaoent  planets  there  la 
a  point  where  their  attractions  are  equaU  If 
we  call  the  distance  of  thia  point  from  the 
sun  the  radiua  of  a  planet's  sphere  of  attrao- 
tion,  then  Mr.  Kirkwood's  law  ia,  that  in 
every  planet  the  square  of  the  length  of  ita 
year,  reckoned  in  days,  variea  aa  the  cube 
of  the  radius  of  its  sphere  of  attraetion. 
This  law  has  been  verified  by  more  than  one 
American  astronomer ;  and  there  can  be  no 
doubt,  as  one  of  them  expresses  it,  that  it  ia 
at  least  a  physical  fact  in  the  mechanism  of 
our  system.  This  law  requirea  the  exist- 
ence of  a  planet  between  Mara  and  Jnpiter; 
and  it  follows  from  the  law  that  the  broken 

Slanet  must  have  been  a  little  larger  than 
[ars,  or  about  5,000  miles  in  diameter,  and 
that  the  length  of  its  day  must  have  been 
about  57i  hours.  The  American  aatrono- 
mera regard  this  law  aa  amounting  to  a 
demonstration  of  the  nebular  hypothesis  of 
Laplace ;  but  we  ventnre  to  say  that  thia 
opinion  will  not  be  adopted  by  the  astrono- 
mers of  England.  Among  the  more  recent 
discoveries  within  the  bounds  of  our  own 
system,  I  cannot  omit  to  mention  those  of 
our  distinguished  countryman,  Mr.  Lassels, 
of  Liverpool.  By  means  of  a  fine  20>feet 
reflector,  oonstmeted  by  himself,  he  detected 
the  satellite  of  Neptune,  and  more  recently 
an  eighth  satellite  circulating  round  Saturn 
—a  discovery  which  was  made  on  the  very 
same  day  by  Mr.  Bond,  director  of  the 
Observatory  of  Cambridge,  in  the  United 
States.  Mr.  Lassels  has  stUl  more  recently, 
and  under  a  singularly  favourable  state  of 
the  atmoaphere,  observed  the  very  minute, 
but  extremely  black,  shadow  of  the  ring  of 
Saturn  upon  the  body  of  the  planet.  He 
observed  the  line  of  shadow  to  be  notched,  aa 
it  were,  and  almost  broken  up  into  a  line  of 
dots;  thus  indicating  mountains  upon  the 
plane  of  the  ring — mountains  doubtless  raised 
by  the  same  internal  forces  and  answering  the 
same  ends  as  those  of  our  own  globe.  In 
passing  from  our  solar  system  to  the  frontier 
of  the  sidereal  universe  around  us,  we  trarerse 
a  gulf  of  inconceivable  extent.  If  we  represent 
the  radius  of  the  solar  system,  or  of  Nep- 
tune's orbit  (which  is  2,900  millions  of 
miles)  by  a  line  two  nailea  long,  the  Inter- 
val between  our  system,  or  the  orbit  of  Nep- 
tune, and  the  nearest  fixed  atar  will  be 
greater  than  the  whole  circumference  of  our 
globe--or  equal  to  a  length  of  27,600  milea* 
The  parallax  of  the  nearest  fixed  star  being 
supposed  to  be  one  second,  its  distance  from 
the  sun  will  be  nearly  412,370  times  the 
radius  of  the  earth's  orbit,  or  13,740  times 
that  of  Neptune,  whieh  ia  thirty  timea  aa 
far  from  the  sun  as  the  earth.  And  yet  to 
that  diatant  sone  haa  the  genius  of  man 
traeed  the  Creator'a  arm  working  the  won- 
ders of  hia  power,  and  difl^ing  the  gifta  of 
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bit  lof6— tiMhMt  md  the  llfht  of  imu-^he 
neoctiarj  elemeati  of  phytictl  tnd  Intellec- 
ftaal  life.  It  Is  hj  mrani  of  the  gigantie 
teleaeope  of  Lord  Rotee  that  we  heTO 
become  acqwnnted  with  tiM  form  and  cha* 
raoter  of  thow  great  aaaemblaget  of  ttan 
which  compoM  the  tidereal  aniyene.  Draw- 
ings and  deieriptlone  of  the  more  remarkable 
of  theee  nebuls,  aa  reeolred  by  tliia  noble 
inatmment,  were  eommnnicatod  by  Dr. 
Robinion  to  tlie  laat  meeting  of  the  Auo- 
eiatioB  i  and  it  if  with  peenliar  Mtiafaetion 
tliat  I  am  able  to  itate  that  many  import- 
ant diiooTcriae  haTO  been  made  by  Lord 
Rotee  and  hit  atilttant,  Mr.  Stoney,  daring 
the  last  year.  In  many  of  the  nebniae  the 
peenliaritiet  of  ttrnetnre  are  Yery  remark* 
able,  and,  at  Lord  Rotte  obterret,  "  teemt 
even  to  indicate  the  pretence  of  dynamical 
lawt  almott  within  oar  graip."  The  spiral 
arrangement,  to  ttrongly  developed  in  tome 
of  the  nebnlte,  it  traeeable  more  or  leta  dit- 
tinetly  in  many;  bat  '*more  freqaently/' 
to  ute  Lord  Rotie'a  own  wordt,  '*  there  it 
a  nearer  approach  to  a  kind  of  irregaUr, 
internipted,  annular  ditpotitioa  of  the 
laminoat  material,  than  to  the  regnlarity 
obtenred  in  othert  t"  bat  hit  Lordthip  it  of 
opfttion  that  thoee  nebnlm  are  tyttemt  of  a 
▼ery  similar  natare,  teen  more  or  leit  per- 
fectly, and  Tarie«tly  placed  with  reference 
to  the  line  of  eight.  In  re-examining  the 
more  remerkeble  of  thete  objectt.  Lord 
Roete  intendt  to  view  them  with  the  foU 
light  of  hie  tiz-feet  tpecabm,  nndimiDished 
by  the  second  reflexion  of  the  tmall  mirror. 
By  that  adopting  what  it  callMd  the  /hmi 
view,  he  will  deabtlett,  at  he  himtelf  ex- 
peett,  discover  many  new  fcatares  in  those 
intereeting  objects.  It  it  to  the  inflnenoe  of 
Lord  Roeie*t  example  that  we  are  indebted 
for  the  fine  reflecting  teletoope  of  Mr. 
Lateel,  of  which  I  hare  already  tpoken; 
and  it  is  to  it  also  that  we  owe  another 
telesoope«  which,  thongh  yet  anknown  to 
science,  I  am  boand  :n  this  place  especially 
to  notice.  I  sUade  to  the  reflector  recently 
conetmeted  by  Mr.  James  Ntsmyth,  a 
native  of  thia  oity,  already  dittingolthed  by 
hie  Btechanical  inventions,  and  one  of  a 
family  well  known  to  as  all,  and  occapying 
a  high  place  among  the  artists  of  Scotland. 
This  Instrument  has  its  great  speealum 
20  feet  in  focal  length,  and  20  inches  in 
diameter)  but  it  dilTera  from  all  other 
tolcseopes  in  the  remarkable  facility  with 
which  it  can  be  used.  Its  tobe  moves  ver- 
tieally  upon  hollow  trunnions,  through 
which  this  astronomer,  seated  in  a  little 
observatory,  with  only  a  horisontal  motion, 
can  view  at  hie  ease  every  part  of  the 
heavens.  Hitherto,  the  astronomer  haa 
been  ohUgsd  to  eesit  UflMstf  at  the  upper 
endof  hii  Ntwteainn  tsieeeepe ;  aadlf  no 


other  observer  will  acknowledge  the  swk- 
wardneu  and  intecority  of  hit  potition,  I 
can  mytelf  vouch  for  Itt  danger,  having 
fallen  from  the  very  top  of  Mr.  Ramage*s 
20  feet  teletoope  when  it  wat  directed  to  a 
point  not  very  far  from  the  senith.  Though 
but  tlightly  connected  with  attronomy,  I 
cannot  omit  calling  your  attention  to  the 
great  improvement— I  may  call  them  dia« 
coveriet — ^which  have  been  recently  made  In 
photography.  I  need  not  inform  thit  meet- 
ing that  the  art  of  toking  photograpMo 
mgaihe  picturet  upon  paper  wat  the  inven- 
tion of  Mr.  Fox  Talbot,  a  diitingaithed 
member  of  thit  Attociation.  The  tuperio- 
rlty  of  the  Talbotype  to  the  Daguerreotype 
it  well  known.  In  the  latter  the  picturet 
are  reverted,  and  incapable  of  being  multi- 
plied ;  while  in  the  Talbotype  there  is  no 
revertion,  and  a  tingle  negitive  will  tupply 
a  thootsnd  coplet,  to  that  bookt  may  now 
be  illattrated  with  picturet  drawn  by  the 
tan.  The  diflSculty  of  proouriog  good  paper 
for  the  negative  it  to  great,  that  a  better 
material  hat  been  eagerly  tooght  for ;  and 
M.  Niepoe,  an  aoeompliahed  oiBoer  in  the 
French  tervice,  hat  tuocettfuUy  tubttitnted 
for  paper  a  film  of  albumen,  or  the  white  of 
*"  ^ii  tpread  upon  glasi.  Thit  new  pro- 
cesi  hat  been  brought  to  tuch  peribetion  ia 
thit  city  by  Mettrt.  Rott  and  Thomson, 
that  Talbotypes  token  by  them  and  lately 
exhibited  by  myself  to  the  Nattonal  Insti- 
tuto  of  France,  and  to  M.  Niepoe,  were 
universally  regarded  as  the  finest  that  had 
yet  been  eiecuted.  Another  process,  in 
which  gelatine  is  substituted  for  albumen, 
hu  been  invented,  and  suooessfiilly  prac- 
tised by  M.  Poitevin,  a  French  officer  of 
engineers ;  and  by  an  ingenious  method 
which  hat  been  minutely  detorlbed  in  the 
weekly  proceedingt  of  the  Inttitute  of 
France,  M.  Edmund  Becquerel  hat  tao- 
ceeded  In  trantferring  to  a  Dtguerreotype 
plate  the  prismatic  tpeetrum,  with  all  ito 
brilliant  coloon,  and  alto,  though  in  aa 
inferior  degree^  the  oolonrt  of  the  land- 
scape. Thete  colours,  however,  are  very 
f^gaoeous ;  yet,  though  no  method  of  fixing 
them  has  hitherto  been  discovered,  we  can- 
not doubt  that  the  difficulty  will  be  sur- 
mounted, and  that  we  shall  yet  see  all  the 
colours  of  the  natural  world  transferred  by 
their  own  rays  to  surfaces  both  of  silver 
and  paper.  But  the  sMMt  imporUnt  fact 
in  photography  which  I  have  now  to  men- 
tion, it  the  tlngular  acceleration  of  the  pro- 
cett  discovered  by  M.  Niepce,  which  enables 
him  to  toke  the  pictare  of  a  landscape 
illaminated  by  diffused  light,  in  a  single 
second,  or  at  most  in  two  seconds.  By  this 
preesss  he  obtained  a  pietura  of  the  sun  on 
albumen  so  instantaneously,  u  to  confirm 
the  remarkable  diioovtry  previouily  made 
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I7  M.  Arago,  bf  metM  of  a  rilw  pUrte, 
tkftt  the  rayt  whish  pfoo<ed  from  tlie  central 
parts  of  the  ana's  disc  have  a  higher  photo* 
genie  action  than  those  which  issne  frosi 
Its  maifin.  This  interesting  diicoTerj  of 
M .  Arago  is  one  of  a  series  on  photometry 
whloh  thsl  distinguished  philosopher  is  now 
ocenpied  in  pnUishlng.  Threstoned  with  a 
calamity  whidi  the  civilised  world  will 
deplore— the  loss  of  that  sight  which  hss 
detected  so  many  brilUaat  phenomena  and 
penetrated  so  deeply  into  the  mysteries  of 
the  material  world,  be  is  now  completiog» 
with  the  aid  of  other  eyes  than  his  own» 
those  splendid  researches  which  will  immor* 
tniixe  his  own  name  and  add  to  the  scienti- 
fic glory  of  his  eonatry.* 

It  hss  been  long  known,  both  from  theory 
and  in  practice,  that  the  imperfect  trans* 
pareney  of  the  earth'i  atmoephere,  and  the 
nneqnal  refraction  which  arises  from  dif- 
ferences of  temperature  combine  to  set  n 
Hmtt  to  the  nse  of  high  magnifying  powers 
In  cmr  tdeecopes.  Hitherto,  howerer,  the 
npplication  of  snch  high  powers  was  cheeked 
by  the  Imperfections  of  the  inslmments 
tliemselTes }  and  It  is  only  since  the  con- 
atmction  of  Lord  Rome's  telescope  thai 
nstionomsffs  have  fbnnd  that,  in  oar  damp 
and  tailabie  climate,  it  Is  only  daring  a  few 
days  of  the  year  that  telescopes  of  tnch 
magnitode  can  nse  snccessfolly  the  high 
megniff  ing  powers  which  they  are  eapaUe 
of  bearing.  Even  In  a  olovdless  sky,  when 
the  stars  sre  spsrkling  In  the  firmament, 
the  astronomer  it  baffled  by  infiaences  which 
•M  visible ;  and  while  new  planeta  and  new 
satellites  are  lielng  discovered  by  instmments 
comparatively  small,  the  gigantic  Polyphe- 
nns  V^  slnmbering  in  bis  cave,  blinded  by 
thermal  cnrrsnts  more  irresistible  than  the 
firebrand  of  Ulysses.  Ar  the  sstronosMr, 
however,  cannot  command  a  tempest  to 
dear  his  atmosphere  nor  a  thaoderstorm  to 
pmrtfy  It,  bis  only  alternative  Is  to  remove 
his  tcleicope  to  some  soathem  clioMti, 
where  no  donds  distnrb  the  serenity  of  the 
firmament,  and  no  changes  of  temperatnre 
dletract  the  emenations  of  the  stars.  A 
fact  has  been  recently  mentioned,  which  en- 
dtlee  ns  to  anticipate  great  resnlts  from 
•noh  a  measare.  The  Marqness  of  Ormonde 
is  said  to  have  seen  from  Mount  Btna,  with 
his  naked  eye,  the  satellitss  of  Jnpitor.  If 
this  be  tme,  wliat  discoveries  msy  we  not 
aspect,  even  in  Europe,  from  a  large  reflec- 
tor working  above  the  groiser  stram  of  oar 
atmosphere?  This  noble  experiment  of 
tondiof  a  large  reflector  to  a  soathem  cU- 


*  Pmn  dstafli  of  the  exptrimenti  of  M.  A.  Polte- 
Vte  and  NIepM,  leferrsd  to  in  the  proeoding  pM- 
ssge,  vfll  be  fennd  in  snbteqaint  arttoist  of  oai 
pieient  No.— Xn.  ILIC 


mate  has  been  bat  eoee  made  in  the  history 
of  ecience.  Sir  John  Hertchel  transported 
hie  teleecopes  and  his  family  to  Sonth 
Africa,  and  daring  a  volnntary  exile  of  fenr 
ycers'  daratioa  he  enriched  astronomy  with 
many  qplsadid  discoverlee.  Snch  a  sscrl- 
fioe,  however,  is  not  likely  (0  bo  sMde  again  t 
and  we  most,  therefore,  look  to  the  eld  of 
Government  for  the  redlsatlon  of  a  pnqeol 
which  every  civllited  people  will  appfamd, 
and  which,  by  adding  to  the  conqnesis  of 
sdenee,  will  add  to  the  glory  of  onr  country. 

PHOTOOnAPHY  OH  OBLATINI  : — MBANa  OP 
OnTAINING  TX&Y  CLBAB  AHD  YBnT 
TnANSPARBNT  NBOATIYB  PROOFS,  CAPA- 
BLB  OP  BBIMO  TRANSPBUBBD  A  ORBAT 
ICANT  TIUBS  ON  OEDINABT  PBOTOO&A- 
PHIC  PAPBR.      BT  M.  A.  POITBYIN.* 

In  order  to  prepare  the  layer  of  gelatine 
on  which  I  make  my  negative  proof,  I  dis- 
solve in  100  grammes  of  water  6  grammes 
of  gelatioc  of  good  quality  (that  which  is 
met  with  in  commerce,  and  which  is  used 
for  preparing  jelliee  for  food  succseded  best). 
This  lixe  should  not  contain  salts  soluble  la 
water ;  it  should  also  be  as  free  as  possible 
from  fatty  matters.  To  make  the  solution, 
I  steep  the  gelatine  in  distilled  water  for  10 
or  15  minutes  i  1  slowly  heat  over  a  spirit 
lamp,  and  agitate  contioually  until  the 
solution  is  complete.  If  any  scum  forms, 
I  carefully  remove  it  by  means  of  blotting 
paper,  which  I  draw  over  the  surface;  I 
strain  It  through  a  very  fine  cloth,  previously 
damped,  and  1  again  ikim  the  surface  on 
which  a  few  striae  form,  arising,  donbtleis, 
from  fatty  matters  which  escape  the  first 
skimming. 

The  gelatine  bdng  thus  prepared,  I  take, 
with  a  graduated  pipette,  a  determinate 
quantity,  and  I  run  it  over  a  very  even  plate 
of  glass  placed  horisontally ;  a  lajer  of 
1"*"50  Is  saflident;  this  quantity  is  equi- 
valent to  nearly  20  centimetres  of  soluuon 
for  a  surfaces  of  half  a  pUte  having  13c '5 
or  17c*5.  A  thicker  layer  would  not  be 
injurious,  but  a  thinner  one  might  present 
some  inconveniences. 

Before  running  the  gdatlne  on  the  glass 
plate,  a  thin  layer  is  applied  to  it  by  meana 
of  a  cloth  impregnated  with  a  solution  of 
gelatine,  rather  more  dilute  than  the  fore- 
going ;  afterwards,  the  glass  plate  if  gently 
heated  by  means  of  a  spirit-lamp ;  then  the 
solutioD  of  gelatine  is  run  on,  and  fiowa 
uniformly  over  the  plate.  The  under  side 
of  the  glass  plate  is  again  heated,  but  with 
moderation,  in  order  to  give  fiuidity  to  the 
gelatine,  and  is  diowed  to  cool. 


•  C9mpi«9  Rmdmt;V:  SI,  ff  May,  IWC-CAanM, 
July.  1850. 
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The  plftta  being  tihas  prepared,  I  plunge  it 
ioto  « loiation  of  acetate  of  ailver,  keeping 
the  ■orfaoe  ooYered  with  gelatine  underneath, 
and  inclining  it  in  the  aolation  ontil  the  latter 
haa  completely  moiatened  it;  I  then  tarn 
the  glaas  plate  and  immerae  it  completelj  in 
the  aolation ;  then  I  pats  a  very  aoft  pencil 
teveral  tincaf  and  in  different  directiona,  all 
over  the  geUtiniied  torfaoe,  in  order  to  dis- 
pel the  babUea  of  air  which  may  adhere  to 
it,  and,  before  withdrawing  it,  I  blow  on  the 
anrfaee  to  aaoertain  whether  the  solntion 
has  moiatened  it  all  of  er.  I  then  remote  the 
plate,  and  holding  it  aomewhat  inclined,  I 
pass  the  pencil  already  used  OTer  the  whole 
avrface,  taking  care  to  coTcr  the  edge  of  the 
profioua  atroke  with  that  of  the  following 
one.  I  then  dry  the  under  side  of  the  plate 
and  place  it  horisontally  until  the  aurface  is 
dry,  which  requirea  Ave  or  six  hours. 

I  ordtnarlly  prepare  OTer«night  the  plates 
wfaleh  I  intend  to  uae  on  tiie  following 
anoming,  and  in  the  morning  thoae  which  I 
mean  to  use  in  the  erening*  It  is  important 
that  no  free  liquid  should  be  left  on  the  sur- 
fhee  ci  the  plate  when  it  is  required  for 
vie,  for  the  prepamtioB  would  be  remofed 
at  the  phusea  where  any  remained.  This 
preparatlmi  ahouid  be  made  out  of  the  aolar 
light.  Hie  plate  corered  with  the  aolution 
of  acetate  of  allrer  shoold  be  kept  out  of 
the  light 

The  aolution  of  acetate  of  silf  er  is  pre« 
pared  by  making  a-  saturated  solution  of 
acetate  of  silver,  to  which  half  ita  bulk  of 
water  is  added.  Admitting  that  100  parte 
of  water  dlssolTe,  at  the  ordinary  tempera- 
ture, 0*5  gr.  of  acetate  of  siWer,  to  prepare 
0*750  lit.  of  the  solution  which  I  use,  I 
dissoWe  2*5  gr.  of  acetate  of  soda  in  15 
grammes  of  water;  I  likewise  dissolve 
3*03  gr.  of  nitrate  of  silver  in  10  grammes 
of  water ;  I  add  the  solution  of  nitrate  of 
silver  to  the  solution  of  acetate  of  soda,  and 
I  receive  the  acetate  of  silver  which  is  pre- 
cipitated on  a  filter,  I  wash  the  precipitate 
in  a  stream  of  water,  (hen  I  pass  through 
the  filter  several  times  0*50  lit.  of  water ; 
almost  the  whole  of  the  acetate  of  silver 
should  then  be  dissolved ;  I  afterwards  add 
0*25  lit.  of  water  to  the  half  litre  of  satu- 
rated solution. 

In  this  operation,  3  grammes  of  acetate 
of  silver  are  formed,  the  0*75  lit.  should 
contain  only  2*50  gr.,  but  I  put  in  a  little 
more  of  it  to  make  up  for  any  that  may 
have  been  lost  in  the  water  of  the  solutions 
and  of  washing.  The  acetate  of  silver  being 
very  easily  altered  by  the  solar  light,  I  make 
this  solution  as  far  aa  possible  In  a  dimly 
lighted  place.  I  preserve  it  in  a  bottle 
covered  with  black  paper,  and  filter  it  every 
time  I  use  it. 


I  expose  the  plate  prepared  ai  abov« 
described  to  the  vapour  of  iodine,  in  the 
same  manner  as  a  plate  of  silvered  copper ; 
only,  for  this  exposure,  account  muat  be 
taken  of  the  time,  for  we  cannot  judge  of 
the  tint  on  the  surface,  only  the  time  of 
exposure  is  ahorter  than  for  sUvered  platn. 
The  iodised  plate  is  placed  in  the  frame  of 
the  camera  obacura,  and  then  I  cover  the 
aide  which  is  not  gelatinised  with  a  piece  of 
card-board  covered  with  black  cloth.  It  it 
good  to  allow  aome  time  to  elapse  between 
tiie  iodising  and  the  exposure  to  the  focua  of 
the  camera ;  the  plate  thereby  gaina  in  sen- 
sibility. I  have  sometimes  need  plates  ilvo 
or  six  hours  after  the  iodising;  they  hid 
lost  nothing  of  their  sensitiveness. 

The  sensitiveness  of  these  plates  is  abeut 
one-fourth  of  that  of  platea  prepsred  wMi 
iodine  and  bromine.  For  a  landscape  with 
much  light  and  with  an  object-glass  with  a 
small  diaphragm,  the  exposure  in  tiae 
camera  may  require  from  80  to  100  ieconda. 
Portraita,  with  strong  lights  and  shadea, 
may  be  taken  in  two  minntea  with  the  por« 
trait  object-glaas.  I  have  tried  the  effect  of 
the  vapour  of  bromine  on  these  platea,  and 
have  found  that  it  renders  them  more  ddi- 
eate.  I  have  not  made  auAcient  experi- 
ments to  have  certain  data  on  this  subject. 

In  order  to  make  the  image  appear,  I 
plunge  the  plate  into  *a  solution  of  galliA 
acid  containing  0*1  gr.  of  galHo  add  in  MM 
grammes  of  water ;  I  leave  the  proof  sntU 
the  shadows  appear  snffioent^  intense. 
This  immersion  may  last  an  hour  or  ui 
hour  and  a  half.  With  a  more  concentraled 
solution  of  gallic  add,  it  wo«ld  require  a 
shorter  time,  but  it  would  be  more  difficnlt 
to  regulate  its  action.  At  the  eomraeneo- 
ment  of  the  immersion,  a  positive  image  ia 
formed  on  the  surface  of  the  gelatine.  Tliia 
image  becomes  more  and  more  dark ;  but, 
on  looking  through  it,  the  parte  oorreapond- 
ing  to  the  shadows  in  nature  remain  very 
light. 

To  fix  the  proof,  it  ia  waahed  in  ordinary 
water,  and  then  left  for  about  a  quarter  oif 
an  hour  in  a  solution  of  1  gramme  of  hypo- 
sulphite of  soda  in  100  grammea  of  water  $ 
it  is  again  washed  in  ordinary  water,  and  it 
is  steeped  for  the  same  lengdi  of  tlase  In  « 
solution  of  1  gramme  of  bromide  of  polaa- 
sium,  in  100  grammea  of  water. 

I  wash  the  proof  with  ordinary  water, 
allowing  it  to  remain  in  it  for  ifteen  or 
twenty  minutes  ;  then  I  wash  with  diatiUed 
water,  and  allow  the  layer  of  gelatine  to  dry 
in  the  open  air.  It  la  then  a  very  dear 
negative  proof,  capable  of  giving  positiva 
proofs,  with  ordinary  photographic  paper, 
in  the  sun,  in  from  2  to  10  mfaiutest  accord- 
ing to  the  vigour  of  the  negative  proof:  it 
also  oomes  very  well  in  the  shade. 
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It  ii  well  to  renew,  tt  etch  operation,  the 
eolations  of  gallic  acid,  hyposulphite  of 
aoda  and  bromide  of  potassiaoa. 

In  tbii  operation,  if  the  lolntion  of  gaUte 
acid  be  replaced  by  a  solution  of  sulphate  of 
protoxide  of  iron,  lerj  beautifnl  positife 
proofr  are  obtaineiL 


PHOTOOBAPBT  ON  PAPBft.  —  MEAIfS  OF 
OBTAINING  THB  IMA  OB  IN  THB  CAMBBA 
OBSCURA  ON  DBT  PAPBB.*  BY  M. 
BLANaUABT-BYRABD. 

To  render  the  execution  of  photography 
on  paper  simplsy  sure  and  easy  to  those  least 
experienced  in  chemical  manipulations, 
Blioald  be  the  object  of  the  efforts  of  those 
who  wish  to  bring  this  art  to  its  most  useful 
application  in  indnstrial  economy.  The 
ilrat  condition  for  entering  into  this  new 
order  of  things,  is  to  rid  the  operation  of 
the  earn  which  it  requires  at  the  time  of 
the  expoinre*  We  open  the  way  by  giviiig 
heret— 

1.  The  means  of  operating  on  dry  paper, 
instead  of  damp  paper,  freeing  the  operator 
from  the  difficult  preparations  which  he  has 
to  make  at  the  placea  of  exposure. 

2«  So  simple  a  mode  of  preparing  this 
photogenic  paper,  that  it  may  be  manufac- 
tvred  and  aold  to  the  amateur  who  does 
not  desire  the  trouble  of  preparing  it  him- 
self. 

The  papers  prepared  by  the  means 
hitherto  dMcribed  could  not  be  brought  to 
the  dry  state  without  afterwards  taking, 
wider  the  action  of  gallic  acid,  an  uniform 
oolorBtioB  which  would  efface  the  photo- 
genie  image,  and  cause  it  to  completely 
disappear.  Serum  has  the  property  of  ob- 
^tuf  tiua  incoBTenience ;  the  following  is 
the  mode  of  preparation  to  be  adopted : — 

GoUeot,  by  filtering,  the  clear  part  of 
milk  which  has  been  turned,  and  beat  up 
in  this  serum  the  white  of  one  egg  to  each 
pint,  then  boU  in  order  to  remof  e  all  the 
ootid  matters,  and  filter  again,  after  which 
disBolTe  without  heat  5  per  cent,  by  weight 
of  iodide  of  potassium.  The  paper  to  be 
prepareA  most  be  Tcry  thick  and  steeped 
•ntiiely  in  the  liquid  for  two  minutes,  and 
nllerwarda  dried  by  banging  it,  by  means  of 
two  pins,  by  two  of  its  corners,  to  a  line. 

Thie  preparation  is  made  in  the  daylight 
without  any  particular  precaution  ;  the  paper 
ie  fit  for  immediate  use  for  six  months  after, 
end  certainly  after  a  much  longer  time. 
When  it  haa  to  be  used,  it  is  submitted  to  a 
■teond  pBtpasatioii,  which  is  done  by  can- 
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dlelight,  and  as  short  a  time  as  possible 
before  the  exposure;  ft  is,  bowcYer,  still 
capable  of  giving  good  results  sereral  days 
aAer,  aroiding  then,  as  much  as  possible, 
leering  it  in  a  high  temperature. 

We  proceed  therefore  in  thla  preparation 
by  coTering  a  glass  with   aeeto-nitrnts  of 
siWer   composed  of  1  part    of  nitrate  of 
silrer,  2  parts  of  crystallisable  aoetio  add, 
end  10  parU  of  distilled  water.    On  this 
substance  is  deposited  one  of  the  sidee  of 
the  paper,    which  is    allowed   to   imbibe 
until    it    has    become   perfecUy  transpa- 
rent, which  is  ascertained  by  raising  it  be- 
tween the  operator's  eye  and  the  candle, 
after  which  it  is  dried  between  sereral  folds 
of  Tcry  white  blotting-paper,  and  left  so 
until  it  has  to  be  placed  in  the  frame,  behind 
a  sheet  of  Tery  clean  and  dry  paper,  and 
between  two  glasses,  as  in  the  moist  opera- 
tion pretiously  described. 

The  exposure  to  which  we  afterwards 
proceed  next  day,  raries  acoordiog  to  the 
light  and  the  power  of  the  olgect*glasse8, 
from  one  to  five  minutes. 

On  returning  to  work,  the  part  of  the 
paper  which  has  been  presented  to  the  light 
is  deposited  in  a  aatnrated  layer  of  gallie 
aeid,  taking  care  to  secure  the  other  side 
from  any  trace  of  gallic  acid  which  would 
stain  it.  The  image  ia  gradually  formed, 
and  finally  acquires  as  powerful  tones  as  can 
be  desired;  it  is  then  washed  in  a  gieat 
quantity  of  water,  then  parts  into  a  solution 
composed  of  I  part  of  bromide  of  potassium 
and  20  parts  of  water,  in  order  to  dissol? e 
the  unreduced  salts  of  silrer,  then  again 
washed  to  remoTc  all  traces  of  this  bromide, 
whose  action,  by  continuing,  would  destroy 
the  image,  and  finally  dried  between  folds  of 
blotting  paper. 

Preparation  qf  ik$  Dry  Albumimom 
Paptr* 

The  paper  prepared  by  albumen  has  ana- 
logous properties  to  that  in  the  preparation 
of  which  serum  is  used,  but  in  an  inferior 
d^ree ;  like  it,  it  remains  good  for  an  almost 
indefinite  period  after  the  preparation  irith 
the  iodide,  but,  after  baring  been  submitted 
to  the  aceto-nitrate  of  silrer,  it  csn  be 
scarcely  kept  beyond  next  day.  The  proofs 
giTcn  by  the  preparation  we  are  about  to 
describe  are  admirable  ;  not  so  fine  as  those 
on  glass,  they  have  more  charms,  because 
the  contrasts  are  less  decided,  and  they  pos- 
sess  more  harmony  and  softness.  We  think 
that  it  is  a  real  acquisition  for  those  who 
seek  the  effects  of  art  in  the  results  of  pho- 
tography. 

White  of  egg,  to  which  have  been  added 
thirty  drops  of  a  saturated  solution  of  Iodide 
of  potassium  and  two  drops  of  a  saturated 
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■olation  ot  bromide  of  potuiiam  to  uch 
irblW  af  Bgg,  ii  beitcn  np  to  i  inow.  It  it 
left  to  repoie  uotlL  the  inow  reCsnii  to 
■Ibumea  In  ths  liqaid  tIaU,  mil  then  fll- 
tsrcd  tbrongb  illk  or  cleat  muilln,  the  albn- 
men  beinf  collected  In  »  large  and  quite  flat 
tcikI.  The  paper  to  be  prepared  ia  then 
depoiited  on  Ihe  layer  and  left  on  It  for  a 
few  mlnnte*.  When  It  ii  cohered  willi 
albamen,  it  ii  raited  by  one  of  Iti  corner), 
■od  allowed  ta  drain  and  dry  bj  laipendiiig 
It  br  one  or  two  comeri  from  a  line. 

'nie  preparation  with  the  aceto- nitrate  la. 
In  CTcr}  reapecl,  (be  aame  aa  that  d«cribed 
for  the  paper  prepared  witli  laram ;  care 
miuC  be  taken  to  dry  it  between  two  foldi 
o(  blotting  paper  only  when  the  paper  baa 
acquired  complete  tranapiredcy.     ''  "-  — ' 


into  t 


B  for  e: 


',  (be  ippearuiee  of  tbe  image  aod 
tne  reat  of  (be  operation  ia  the  lame ;  bnt 
the  eipoiare  reqnirea  a  loojer  Ume,  (ene- 
rally  four  or  Btc  mlnotea. 


iVeparoMini  qf  tha  PatUiM  AJtumtH 

Tbe  pHitire  paper  prepared  with  albumen 
givea  aomewhat  Uaa  brilliant  proofa,  but  of 
a  rieher  tone,  and  of  a  more  agreeable  flnlali 
and  tranaparencj ;  it  ii  prepared  in  the  fol- 
lowing manner :  — 

To  the  white!  of  eg(a  i<  added  25  per 
cenL  (by  weight)  of  water  utnratsd  with 
chloride  of  iodinm.  Tbe  white  of  egg  ia 
beaten  into  a  snow,  and  filtered  aa  in  Iha 
preeedicg  preparation,  only  in  thii  cue  tba 
paper  ii  left  on  the  ilbamen  for  only  half  ■ 
minute.  It  ii  tlien  hong  up  to  dry,  which 
la  acoompliahoil  in  lii  or  eight  minala  g  it 
It  aftarward*  depoaited  in  m  reMtl  eonlain- 
ing  25  part*  of  nitrate  «f  ailTer  and  IM 
part*  of  diatilled  water.  Tha  pipar  i*  left 
In  the  bath  at  leaat  rix  minitea,  and  aflv- 
wardi  dried  Oat. 


The  application  ot  the  heat  of  colce-oiEOi 
(n  the  production  of  aleam  ii  nearly  ani~ 
iterial  in  Belgium.  It  waa  firat  mod  in  tbii 
way  It  Cooillet,  and  other  work)  of  tlie 
Chulerol  coal  baiia.  There  the  flamea 
11  rat  paaaed  undernealb  the  coke  oven 
throogh  a  aeriai  of  horiiontal  flnea,  whence 
tbey  were  condosted  beneath  the  boiler*. 
But  the  heat  of  radiation  waa  not  employed 
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in  thia  method,  Mr.  Hittbey,  engineer 
■t  tbe  Seraing  Works,  wu  the  flnl  who 
made  nae  of  the  heat  of  radiation  of  the 
charged  eoka  otbu— thai  obtunlng  a  »err 
mnch  larger  proportion  of  heating  power. 
The  arrangement  adopted  at  Seraing  and 
Ongrie,  which  baa  worked  Tcry  aaeoetafhtlf 
alnce,  aboie  a  yew  and  half,  ii  that  reptv- 
■ented  in  loction  in  the  aooompwiying  «n- 


gniiag:'~a  i*  the  boiler;  A,  the  beiting 
flnea,  whloh  aarronnd  it,  and  which  coniey 
the  bnmt  gaaoi  into  a  chimney,  placed  U 
the  extremity,  which  chimaey  riaea  to  a 
height  of  aboat  a  foot,  and  ii  Ininlihed  with 


alidiug  *alTet  to  regnlate  tiie  draoght  t  e  li 
a  caat-iron  lupport  for  tbe  boiler— one  of 
thcH  li  placed  between  each  coke  oven  ;  d 
it  a  cylindrical  chimney,  forming  the  com. 
■anieatlon  between  the  coke  OTen,/,  aad 


¥ANUFAOTUBE  OF  COKE  TO  THE  OOLLATEBAL  PUBPOBE  OF  HEATHia  BOILEBS.    Ill 


tbe  flues,  k ;  tldt  ehimiMiy  it  eorered  hf  a 
ilidiiig  square  fire-brkk,  e,  which  can  be 
drawn  bacicwards  and  forwards  by  an  iron 
rod  ;  F»  9*  '^^  ^^  vertieal  chimneys  in  the 
diicknesa  of  the  misonry.  Commttnicating 
with  the  eolce  oven,  and  doted  at  top  by  a 
moteablt  brielc,  thcare  it  a  tnall  reetangidar 
etnal  of  cast-iron,  which  oonTcys  the  air 
frota  the  exterior  to  the  tnperior  orifice  of 
the  chimneyt  <f ;  this  air  serret  for  the  par- 
pote  of  efTceting  the  combostioA  of  the  gat, 
immediately  on  its  exit  from  the  coke 
oven.  Under  the  boiler  is  a  thin  partition 
wall,  mnning  from  end  to  end,  so  that  the 
flaoM  itsning  fh>m  the  orens  does  not  im- 
mediately go  in  the  direction  of  the  chim- 
ney, bat  flows  in  the  contrary  direction  tU 
the  end,  when  it  tarns  the  partition  wall, 
■ad  it  then  drawn  along  the  other  side  of 
the  boiler  towards  the  chimney.  Above  the 
boiler  is  an  empty  annolar  space  of  abont 
9  or  10  in.,  where  there  it  an  immoreable 
layer  of  air,  when  the  heat  is  required  to  be 
coaeentrated,  and  a  strong  draught  into  the 
chimney  when  the  boiler  is  required  to  be 
rapidly  cooled  for  cleaning.  Under  each 
boiler  we  hare  Ato  ovens,  which  are 
charged  at  different  stated  hours  of  the  day. 
Eaeh  oven  is  charged  with  3  tons  5  cwts.  of 
coal,  which  remains  in  the  oven  24  hours. 
The  covers  over  the  ehlmneysj^,  are  dosed, 
«ad  that  over  d  It  opened.  We  obtain  10- 
boraet  power  from  eaeh  coke  oven.  When 
the  heller  hat  to  be  deoaed  out,  the  ilide,  t, 
it  eloted,  the  ehi»Mf  t,  d^  are  opened,  and 
doon  plstted  In  the  itieral  walls,  eifectiog  a 
flBWBsuueatioa  between  the  flues,  b,  and 
the  exterior  are  opened,  thereby  oooationing 
a  powerful  draught  into  the  chimney.  The 
coke  oveot  proceed  as  usual.  There  is  a 
remarkable  difference  in  the  earthy  deposit 
in  the  boilers  now  to  what  it  was  when  the 
boilers  were  heated  in  the  ordinary  manner ; 
then  the  depoeit  was  so  hard  and  compact, 
that  it  had  to  be  broken  with  a  hammer 
and  ehisel ;  now  there  is  not  the  slightest 
partide  which  remains  attached  to  the 
boilers  i  it  is  all  in  the  state  of  suspended 
m«d,  easily  removed.  I  attribute  this  to 
the  atoeh  larger  heating  surfioe.  The  heat 
OB  any  partienUr  part  of  the  surface  It 
much  diminished  in  intensity.  I  shall,  in  a 
future  eommunication,  give  some  experi* 
ments  on  the  quantity  of  water  converted 
into  vapour  by  the  heat  produced  by  the 
combustion  of  the  gases  proceed! Dg  from 
the  carbonisation  of  a  given  quantity  of 
coal.  —  E.  MoNTtFioax  Lsvi,    Ougr^, 
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Having  lately  heard  M.  Arago  state  at  the 
Academy,  that  proofs  of  the  sun  had  been 
taken  on  plates  of  silver,  I  withed  to  see 
the  effect  produced  on  a  sheet  of  glass  co- 
vered with  a  layer  of  coagulated  albumen, 
which,  as  is  known,  gives  an  inverse  or 
negative  proof. 

I  operated  in  the  following  manner: — 
Having  prepared  my  glass  plate,  without 
employing  any  means  of  acceleration,  I  ex- 
posed it  in  the  camera* obscora,  of  which  the 
object  glass  (I  operated  with  an  object  glass 
for  a  fourth  of  the  plate)  was  in  the  direc- 
tion of  the  sun,  the  image  of  which  1  had 
placed  in  the  visual  focus,  which  in  this 
object  glass  corresponds  exactly  to  the  pho- 
togenic focus. 

My  first  experiments  were  made  as  quickly 
as  possible,  that  is  to  say,  as  quickly  as  I 
could  uncover  and  cover  the  object  glass, 
operating  with  a  diaphragm  of  five  millime- 
tres in  diameter.  Notwithstanding  this,  the 
image  came  too  rapidly.  On  submitting  the 
plate  to  the  aetion  of  gallic  add,  it  beeame 
quite  black.  1  then  eoneeived  the  idea  of 
raising  the  diaphragm  and  leaving  the  object 
glass  uncovered  long  enough  for  the  image 
to  sppear  without  the  aid  of  gallic  add,  and 
this  succeeded. 

The  first  plate  was  exposed  five,  and  the 
second  ten  seconds. 

These  were  the  results  I  obtained  : — the 
first  plate  showed  a  very  visible  and  distinct 
Image,  of  a  blood-red  colour,  much  deeper 
in  the  middle  than  at  the  edges,  as  any  one 
may  see  by  examining  the  plate. 

The  second  plate  presented  the  same  dif« 
finenoe  between  the  esntre  and  the  dreum- 
ferenoe,  but  with  greater  intennty ;  besides 
which,  11  had  a  drob  beyond  the  itsage,  in 
the  form  of  a  glory. 

The  different  intendty  of  the  centre  and 
the  edge  is  so  much  the  greater  as,  notwith- 
standing the  effect  of  contrast,  It  is  still  very 
perceptible,  espedally  when  examined  by 
the  microscope.  And  by  the  same  effect  of 
contrast,  if  the  image  is  blackened  with 
gallic  acid,  the  reverse  effect  takes  place. 

I  have  made  more  than  twenty  proofs, 
and  almost  always  with  the  same  results. 

The  results  of  these  experiments  are  quite 
in  conformity  with  the  opinion  announced 
by  M.  Arago,  that  the  photogenic  rays  ema* 
nating  from  the  centre  of  the  Sun  have  more 
action  than  those  near  the  edge  or  oiroum. 
ferenoe. 

I  tried,  and  with  tnceets,  to  take  the 
image  of  the  Moon  in  twenty  seconds,  the 
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Moon  being  at  the  ftitt,  and  perfectly  in  the 
focus  of  my  object  flafe ;  and  withoat  ueing 
an  heliostat.  I  obteined  a  very  ronod  image. 
Bat  the  rapidity  with  which  I  operated  was 
•o  great,  that  the  Moon  had  not  time  to 
moTC  peroeptibly  ;  for  I  shoald  lay  that  if 
left  for  thirty  seconds  we  shoald  haTC  rather 
an  oval  image. 

To  obtain  an  image  of  the  moon,  I  fonnd 
it  necessary  to  operate  in  the  speediest  man- 
ner, such  as  woold  enable  me  to  take  a  proof 
of  a  landscape  illnmined  by  diflfased  light  in 
one,  or  at  most  two,  seoonda. 

I  obtained  this  great  rapidity  by  new 
means,  which  I  have  lately  consigned  to  the 
Academy  in  a  sealed  packet  This  packet 
likewise  contains  a  means  analogona  to  that 
which  M.  Blanqaart  has  jast  pablished*  for 
operating  in  the  dry  way  on  paper ;  I  like^ 
wise  explain  the  way  to  prepare  paper  with 
albnmen  for  positiTC  proofs.  I  propose  to 
make  these  processes  known  when  I  ha? e 
condnded  the  works  with  which  I  am  at 
this  moment  occupied. 


THs  nooFiNe  or  thb  building  fok  tbb 
■ZHiBiTioN  or  1851. 

Sir,--AB  I  take  great  interest  in  all 
that  pertains  to  the  advancement  of  sci- 
ence, I  shflil  trouble  you  with  a  few 
desultory  remarks  touching  the  great 
covered  area  in  which  the  Exhibition  is 
to  take  place  next  year,  and  for  the  com- 

Cetion  of  which  arrangements  seem  to 
!  already  in  a  very  promising  state.  As 
it  is  now  understood  that  the  roof  of  this 
immense  structure  is  to  be  of  glass,  it  ap- 
pears to  your  correspondent  that,— Istly, 
the  annoying  effect  of  a  midsummer  sun, 
and  the  dassling  and  heating  influenoe  of 
its  noonday  rays,  has  not  been  sufficiently 
taken  into  calculation,  as  it  must  be 
idlowed  that  their  effSect  would  be  any- 
thing but  pleasant  on  the  visitors  tra- 
versing its  interior.  Also  I  suspect  that 
some  of  the  sculptural  creations,  and 
other  works  of  art,  will  not  in  this  case 
be  shown  to  advantage.  But  secondly, 
and  especially,  I  would  urge  that,  in  case 
a  storm  of  hail  (sufficiently  heavy) 
should  unluckily  precipitate  itself  on  this 
brittle  mass,  how  incalculable  would  be 
the  reaultiog  damage,  not  merely  to  the 
roof,  but  to  the  articles  collected  for 
exhibition !  Without  dilating  further  on 
the  disastrous  eonsequences  of  such  a 
casualty,  I  would  suggest  that  the  glass 
roof  be  completely  covered  over  with 

*  See  page  1^9. 


some  khid  of  fine  network,  or  else  a 
fabric — as  calico,  which,  besides  acting 
as  a  cushion  to  the  hail  (if  such  sbouid 
fall),  would  also  shade  off  very  effeo^ 
tively  the  rays  of  the  sun.  It  is  not 
necessary  that  the  fabric  sbouid  be  im- 
mediately contiguous  to  the  glass  (tiles 
I  will  call  them),  for  it  can  be  put  at 
any  varying  distance  from  them,  either 
upon  slender  fixed  uprights  (similar  to 
the  brass  railing  skirting  the  counting- 
house  desk),  or  otherwise — ^upon  stretched 
cords,  or,  indeed,  any  way  that  would  be 
judged  most  convenient.  I  have  no  doubt 
that  the  contractor  for  the  gkss  will  con- 
sider the  odds  of  such  an  accident  suffi- 
cient in  this  case  to  induee  him  to 
defray  the  whole  expense  out  of  his  own 
pocket,  as  the  material  would  be  cheap, 
and  would  merely  want  sewing  toggether. 
Should  you  oonsider  these  suggestions 
worth  recording  in  your  useful  Maga- 
line,  I  shall  feel  obliged. 

I  am.  Sir,  yours,  &c., 

Wm.  H.  Hajllbn. 

Buiilen,  August,  18d0. 


WnSTMINSTSa  BaiBGB. 

In  the  Meek.  Mag.  of  the  6th  ultimo 
you  called  the  attention  of  yoar  readcn 
to  the  laudable  exertions  of  Sir  Bobert 
Harry  Inglia  in  procuring  the  appoint- 
ment of  a  Committee  of  the  House  of 
Commons  for  the  purpose  of  invest!- 

fating  the  whole  subject  of  Westminster 
Iridge,  and  for  carrying  out  the  reoon- 
mendaUons  of  the  Eeport  of  the  Com- 
mittee of  1648 :  you  also  extracted  some 
viduable  paragraphs  from  Sir  Howsxd 
Douglas's  pamphlet  on  the  subject.  The 
Temporary  Bridge  Committee  recently 
appointed  has,  it  is  said,  closed  its  labours 
by  recommending  the  construction  of  a 
temporary  bridge,  at  a  cost  of  35,000/. 
or  40,000/ ,  and  rebuilding  theold  bridge. 
After  the  large  sums  expended  (220,000/.) 
in  repairing  the  old  bridge,  it  was  not 
reasonable  to  suppose  that  the  Com- 
mittee would  recommend  any  other  eourae 
than  rebuilding  the   bridge.     Various 

Clans  have  been  suggested, — such  as  a 
ridge  of  timber,  and  cast  and  wroUi(ht 
iron,  and  stone ;  but  in  any  case,  a  style 
suited  to  that  of  the  Houses  of  Parlia- 
ment seems  to  be  recommended.  The 
evidence  which  was  given  in  the  Report 
of  the  Committee  in  1848  is  decidedly 
agahist  the  adoption  of  any  other 
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rial  tban  ftone,  or  of  any  other  atjie 
tihaa  that  saitable  to  the  present  advaneed 
■ta!e  of  aeienee,  rather  than  retrograde 
to  the  St jle  adopted  dnring  the  dark  ages, 
when  art  was  little  nnderstood.  Let 
08  not,  tbereforr,  have  a  Qothic  bridge. 
It  is  said,  however,  that  the  appearanoe 
of  the  Hoosea  of  Pitrliament  wonld  be 
sensibly  affeeted  if  any  other  than  a 
Gothieixed  bridge  be  bnilt ;  so  that,  be- 
eanse  the  archlteetore  of  the  Houses  of 
Parliament  has  been  frittered  away  in 
small  details,  and  its  dignity  greatly  do- 
toiorated,  the  seienoe  of  the  age  is  to  be 
compromised  further  for  the  salLO  of  the 
Houses  of  Parliament !  Under  snob  eir- 
cumstanoes  it  behoves  the  Legislature  lo 
consult  its  eharaeter  and  dignity  by  ap- 
pealing to  persons  the  best  qualifled  by 
their  knowledge  and  experience  to  guide 
them  from  falling  into  the  errors  whioh 
have  emanated  from  theselection  of  a  style 
of  architecture  unauited  to  the  representa- 
tiTcs  of  a  great  nation,  and  to  the  ad- 
yancement  of  the  art  of  bridge-building. 
While  we  boast  of  the  metropolitan 
bridges  of  Waterloo,  London,  and  South- 
wark  as  unrivalled  muterpieoes,  let  us 
avoid  the  errors  which  have  been  and 
mav  be  committed  in  the  construction 
and  repairs  of  Westminster  Bridge. 

AaCHITBOTUS. 

P.S.— Blackfriars  Bridge  is  fidlhig 
fut :  the  haunches  or  spandrels  of  the 
middle  arch  show  alarming  cracks  In 
oottscqaence.  The  sinking  of  the  adjoin- 
Inff  pier  on  the  Surrey  side,  and  the  sub- 
mdcnoB  of  the  cornice  and  parapet,  are 
eoBsiderable.  Barge-loads  of  stone  are 
being  thrown  into  the  river,  thus  endan- 
gering the  other  piers  of  the  bridge. 


WATEa-TIOBT  BULK  HIADS,  THB  IMVaN- 
TION   or   CAPTAIN  8CBANKS. 

Sir, — ^Yoo  are  aware  that  on  perusal 
of  your  Magaaioe  of  the  27tn  ult., 
I  immediately  endeavoured  to  obtain 
'*  Steel's  Eleroento  of  Naval  Architec- 
ture,'* referred  to  by  your  correspondent 
"  «  •,'*  in  that  Number,  but  it  was  only 
last  night  that  an  extract  of  the  book 
was  procured,  giving  an  account  of  Cap- 
tain Schanks*  vessel,  the  Trial;  I  hasten 
to  say  that  it  now  appears  to  have  been 
Captain  Schanks  not  General  Bentham, 
who  first  in  this  country  introduced 
water*  tight  bulkheads.  I,  at  the  same 
tioate,  oflbr  my  thanks  to  your  Ipewich 


eorrespondent  for  having  enabled  me  to 
correct  a  misconception  whidi  has  ao 
long  existed. 

That  part  of  Steel's  description  of  the 
Trial  wnich  relates  to  the  water-tight 
bulkheads,  u  as  follows :— "  The  hold  is 
divided  into  several  compartments,  all 
water-tight,  and  so  contrived  that  even 
should  a  plank  or  two  start  at  sea  in  dif- 
ferent parts  of  the  vessel,  she  may  after- 
wards be  navigated  with  the  greatest 
security  to  anv  part  of  the  world." 

Captain  Scnanks  being  thus  proved 
lo  have  been  the  first  introducer  of  this 
great  improvement,  I  cannot  but  express 
surprise  that  for  the  long  period  of  fifty- 
five  years  it  has  remain^  aa  it  were  un- 
known in  the  naval  department,  that 
Genenral  Bentham  should  never  have 
heard  of  its  having  been  exhibited  in 
the  TVta/,  and  that  even  Steel  himself 
having  described  the  Trial  should  a  few 
Mges  after,  in  the  same  book,  p.  177, 
Third  Edition,  in  speaking  of  Sir 
Samuel's  experimental  vesseb,  describe 
his  fixed  bulkheads,  and  say,  *'the 
idea  of  such  bulkheads  may  probably 
have  originated  with  the  Chinese  or 
with  the  ancients;"  but  making  neither 
reference  nor  allusion  to  what  he  had 
done  in  the  Trial. 

It  seems  most  extraordinary  that 
General  Bentham  should  never  have 
heard  of  the  water-tight  compartments 
of  the  IVial;  at  the  time  of  the  con- 
struction of  the  experimental  vessels  he 
was  in  frequent  communication  with 
Lord  Hugh  Seymour,  the  then  princinal 
naval  Lord  of  the  Admiralty,  as  also 
with  Sir  Philip  Stevens,  who  had  pre- 
viously been  long  chief  secretary  of  the 
Admiralty  Boara,  yet  these  gentlemen 
never  mentioned  the  TriaTa  water-tight 
compartments  ;  and  moreover,  in  1 798, 
they  sanctioned  General  fientham's 
Report  to  the  Committee  on  Finance,  in 
which  his  water-tight  compartments 
were  particularly  spoken  of,  though  cer- 
tainly not  as  any  invgntion  of  his — for  fn 
truth  he  always  disclaimed  the  inveniiom 
of  this  improvement,  saying  it  was  a 
practice  of  the  Chinese  of  the  then  pre- 
sent day,  as  it  had  been  of  the  ancients. 

His  experimental  vessels  were  for 
many  years  scouted  by  the  greater  part 
of  naval  and  dockyara  ofiicers,  and  by 
the  Navy  Board,  and  even  unfair  means 
were  resorted  to  for  brinffing  them  into 
dtscrediti  yet  never  was  it  ever  hinted 
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that  tbe  water-tight  comDartmentB  had 
BO  recently  been  exhibited  in  the  Trial 
—a  circumstance  the  more  unaccount- 
able, as  he  had  adopted  sliding  heels  in 
the  Arrow  and  Dart  professedly  as  the 
invention  of  Captain  Schanks.  Can  it 
be  that  this  gentleman's  inventions  were 
even  in  worse  odour  than  General  Bent- 
ham's  among  all  who  were  averse  to 
deviations  from  established  practice,  good 
or  bad  ? 

General  Bentham  could  not  have  had 
any  motive  for  concealing  that  water- 
tight compartments  had  been  introduced 
in  the  Trials  for  he  never  pretended 
that  they  were  otherwise  than  well- 
known  as  a  Chinese  practice  to  English 
navigators  in  the  eastern  seaSi  and  to 
many  English  shipwrights.  Indeed,  it 
would  well  have  answered  his  hope  of 
effecting  improvement  had  he  been 
enablea  to  quote  a  previous  successful 
instance  of  water-tight  compartments  in 
an  English  vessel,  devised  by  an  English 
naval  officer.  Whenever  there  waa 
opportunity,  General  Bentham  officially 
brought  to  notice,  in  support  of  his  pro- 
posals, instances  in  which  the  measures 
ne  proposed  had  been  previously  em- 
ployed, as  his  correspondence  with  the 
Admiralty  would  prove.  In  fact,  it  waa 
as  much  his  interest  as  it  was  his  incli- 
nation to  exhibit,  as  far  as  his  knowledge 
went,  any  cases  in  which  those  things  ne 
recommended  had  already  been  success- 
fully employed. 

It  may  be  supposed  that  your  Ipswich 
correspondent  takes  a  deep  interest  in 
naval  architecture:  If  so,  it  may  be 
hoped  that  his  endeavours  will  be  exerted 
to  mtroduce  an  habitual  employment  of 
water  -  tight  compartments  in  vessels 
built  of  wood  as  well  as  in  Iron  steamers ; 
for  surely  the  expedient  is  not  the  less 
valuable  because  it  was  0rst  adopted  by 
Captain  Schanks, 

M.  S.  B. 

AufUBt  7,  1650. 
THB    AmiSTOCEACT    OF    BtrOLANB  «.  TRB 

CLAIMS  or  aeiiMoi  amd  litrratueb. 

In  the  course  of  a  recent  discussion  in 
the  House  of  Commons,  Lord  John 
Russell  complained  of  Mr.  Bright's  hav- 
ing '* represented  the  aristocracy  of  Eng* 
land  as  a  class  forming  a  sort  of  ^reat 
council,  like  that  of  Venice,  entirely 
separated  from  the  great  body  of  the 
people — at  if  its  rtrnkt  wtre  not  con* 


ibmally  recruited  Jrom  ike  great  ma99 
of  the  people"  Atid  his  Lordship  pro- 
ceeded to  animadvert  on  the  subject 
in  these  terms :  *'  Members  of  families 
which  a  hundred  years  ago  were 
artionffst  the  humblest  and  poorest  of 
the  suDJects  of  the  Crown  in  this  coun- 
try, have,  bv  dint  of  talent — by  dint  of 
learning,  whether  in  the  profession  of 
the  law  or  the  church — by  their  services 
in  the  navy  or  army,  or  by  other  distin- 
guished merits — won  their  way  to  the 
highest  honours  of  the  peerage,  and 
formed  as  proud  a  portion  of  the  aris- 
tocracy as  any  of  the  peers."  . 
**  I  not  only  hold  that  this  supposed  dis- 
tinction is  unfounded  in  fact — not  only 
that  it  is  contrary  to  all  we  icnow  of  the 
history  of  past  ages,  and  of  what  we 
see  day  by  day,  as  will  appear  from  an 
examination  of  any  list  or  the  peers  of 
England— but  I  also  contend  that  a 
belief  in  its  existence  would  have  a 
mischievous  effect,  and,  instead  of 
strengthening  that  union  of  classes  in 
this  country,  which  induces  the  aristo- 
cracy to  believe  that  their  fate  and  wel- 
fare is  botind  up  with  the  welfare  of  the 
people,  and  the  people  to  look  upon  the 
aristocracy  as  the  defenders  of  their 
rights  and  privileges,  would  lead  to  a 
war  of  classes  and  ranks  that  would 
oaose  the  subversion  of  the  constitution, 
and  of  the  existing  state  of  soeiety. 
The  aristocracy  of  the  country,  instead 
of  being  desirons  to  separate  tneroselvet 
from  the  people,  feel  tnat  their  strength 
and  permanent  existence  depend  on  con- 
tinually receiving  ft«sh  accessions  from 
those  who  by  (m  klgheet  qualxtie$  &f 
mind  are  able  to  place  themeelves  on  an 
equality  with  them.** 

We  should  be  glad  to  believe  all  this  to 
be  true ;  but  it  is  so  only  in  a  very  limited 
sense.  The  reader  has  only  to  refer,  as 
Lord  John  suggests,  to  <*any  list  of  the 
peers  of  England,**  to  be  at  once  con- 
vinced that  the  charge  of  exclusiveneas 
at  which  his  lordship  has  taken  offence 
is  but  too  well  founded.  He  will  find  in 
this  list  many  successful  soldiers,  many 
fortunate  political  lawyers,  and  many 
mere  money-grubbers,  whose  only  claim 
to  a  place  in  the  peerage  was  the  pos- 
session of  enormous  wealth ;  but  not  one 
man  of  edence  or  /tVeraetirtf— that  is  to 
say,  not  one  man  who  can  be  said  to 
have  been  indebted  for  hie  elevation  to 
hie  eoientific  or  literary  aftainmemte. 
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So  oiQch  then  for  "  the  highest  qnalitiet 
of  mind"  being  represented  in  the  British 
peerage. 

When,  some  twenty  years  ago,  Mr. 
Babbage  wrote  of  the  "  Decline  of  Sci« 
ence  in  England.'*  one  of  the  principal 
causes  to  which  he  attributed  this  (sup- 
posed) decline,  wss  this  yerjr  exclusion 
of  men  of  science-^an  exclusion  as  irn* 
memorial  as  memorabla-^from  the  ranka 
of  the  nobility.  "Another  (reosedial) 
proposal/'  he  said,  "  hss  been  talked  of, 
— one  which  it  may  appear  almost  ridi- 
euloos  to  suggest  in  England,  but  which 
would  be  considered  eo  inno  other  coim- 
tty, — ^it  is,  to  ennoble  some  of  the  greatest 
scientific  benefactors  of  their  countrv. 
Not  to  mention  political  causes,  the  ranks 
of  the  nobility  are  constantly  recruited 
from  the  army,  the  navy,  and  the  bar. 
Why  should  not  the  family  of  that  rasn 
whose  name  is  imperishabW  connected 
with  the  steam  enginebe  enrolled  amongst 
tb9  nobility  of  hb  oountry  ?  (Why  not, 
indeed  ?)  In  utility  and  profit,  not  merely 
to  that  oountry,  but  to  the  human  raee, 
his  deeds  may  proudly  olsim  comparison 
even  with  the  most  splendid  of  those 
aehieved  by  classes  so  rioh  in  glorious 
recollections." 

on.  anamnir's  Marnon  or  napunATiiro 

SOflAn.— IS  IT  VOISOHOVS  f 

A  paper  wss  read  on  Monday  last,  in  the 
Cheoiloal  Leetars  of  tfae  BritiBh  Association 
(Bdtnbaigh  Meettng),  by  Dr.  SeoiFeni,  on 
his  process  of  depurating  safsr,  whlob  led  to 
an  animated  diseusiion.  Dr.  Seoffem  em- 
ploys aeetate  of  Isad  to  coBbine  with  the 
albuoilnoQS  matter,  and  he  afterwards  oon- 
▼erts  the  lead  employed  into  a  sulphite  by 
the  introdoedon  of  snlphnrous  acid.  The 
salphite  of  lead  is  insoluble,  therefore  it 
does  not  ptss  through  the  filters,  and  thus 
remdved  from  the  sugar.  Some  particles, 
indeed,  will  pass  through,  not  amoaating, 
ho«eTer,  it  was  stated,  to  the  1500th  part 
of  a  grain  in  a  pound  of  sugar ;  and  the 
queslfcm  on  which  discussion  arose  was, 
whether  the  sulphite  of  lead,  being  insolu- 
Me,  Is  lanoeuoas  ?  It  was  admitted  that,  by 
Dr.  fleoffsm's  process,  a  much  larger  quan- 
tity of  refiaed  sugar  is  prodaoed ;  but  it  was 
afirmed,  on  the  other  hand,  that  the  lead 
would  not  be  sufficiently  extracted  to  reader 
it  harmless.  Dr^  Oregory  strongly  sup^ 
ported4he  Innoeuons  view  of  the  question, 
and  saM  he  had  given  qnaatities  of  the  sul- 
phite of  lead  to  dogs,  without  any  injarious 
efects.  Dr.  Christison,  on  the  other  hand, 
nudntdned  that,  though  sulphite  of  lead  is 


insoluble  by  most  known  chemical  agents,  it 
is  possible  that  it  may  be  rendered  aolable 
by  the  fluids  of  the  intestines  under  the  in- 
flaenoe  of  vital  action.  He  said  he  had 
known  the  ease  of  a  person  who  had,  for  a 
year,  drunk  water  contaminated  by  an  un- 
detectable portion  of  lead,  without  expe- 
riencing any  bad  effects;  but,  at  the  end 
of  that  period,  she  was  attacked  with  the 
symptoms  which  poisoning  by  lead  in? a* 
riably  produces* 


THB   INYXNTIOM  OF  THB  TUBULAU 
BaiDGB. 

IBdMufffk  Mftmg  qf  the  Britiik  Aaeo- 

eiation,'] 

In  the  Mechanical  Section,  an  interest- 
ing discuBsloo  arose  on  the  subject  of  the 
party  to  whom  the  priority  of  the  disco- 
very of  the  principle  of  the  tubular  bridge 
should  be  assigned.  The  discussion  arose 
in  oonseqnenee  of  the  President  of  the 
Association  (Sir  D.  Brewster)  having  com- 
municated the  substance  of  a  note  which  he 
had  received  from  Mona.  Jules  Gnyot, 
clalmfog  the  priority  of  the  invention  of  the 
tubular  bridge,  and  contending,  it  would 
appear,  that  English  engineers  had  stolen 
the  idea  from  Urn.  If  engineers  should 
consider  the  junotioB  of  hollow  parallelo- 
pipeds  the  same  in  principle  as  the  tubular 
bridge  of  Fairbaim's,  then  Guyot  might 
have  some  claim  to  the  invention. 

Mr.  RA.NKINB  stated,  that  the  late  Mr. 
Andrew  Thomson,  of  Glasgow,  so  far  back 
as  1840,  had  constructed  hollow  girders  of 
boiler  plates,  between  which  were  formed 
arches  of  brick  to  carry  a  road  over  the 
Pottock  and  Govaa  Railway:  nor  did  the 
inveation  of  the  girder  lie  with  him  even;  it 
was  traceable  to  some  time  prior  to  this 
period,  when  such  girders  had  been  used  to 
form  bridges  between  blast  furnaces  at  iron 
works« 

Major-General  Sir  Charles  Paslvt 
said,  that  Mr.  Stephenson  laid  claim  to  the 
invention  of  iron  girders,  whether  g^eat  or 
small,  and  upon  this  he  rested  his  claim  to 
the  invention  of  the  tubular  bridge.  He 
had  sssn  bis  first  idea,  which  was  rejected 
by  the  Admiralty,  because  of  its  not  dford- 
ing  space  enough  for  the  navigation  of  the 
Strait.  His  next  idea  was  two  oval  tubes, 
resting  upon  a  pillar  on  the  Britannia  Rock, 
through  which  the  road  would  pass.  He 
believed  that  up  to  this  time  no  idea  had 
been  formed  of  a  tubular  bridge.  The  next 
step  was  the  rectangular  form,  which  was 
shown  to  be  the  best,  by  the  experiments  of 
Fairbairo.  He  thought  that  the  particular 
form  was  due  to  FUrbaim,  while  he  believed 
the  original  idea  of  the  tubular  bridge  to  be 
due  to  Stephenson. 
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Sir  D.  Brbwster  observed,  that  if  Ste- 
phenson admits  (which  he  seems  to  have 
done)  that  the  invention  of  the  girder  was 
the  invention  of  the  tubular  bridge,  then  it 
certainly  did  follow  that,  jast  as  a  telescope 
of  a  foot  long  was  as  mach  a  telescope  as 
that  of  Lord  Rosse's,  that  the  invention  was 
due  to  Stephenson.  He  did  think,  however, 
that  Stephenson  had  claimed  too  much ;  and 
the  risk  was,  he  would  get  credit  for  lest 
than  was  his  due. 

General  C.  Paslbt  was  afraid  that  Mr. 
Stephenson  may  have  grasped  at  too  much, 
and  might,  in  consequence,  get  credit  for 
less  than  he  was,  in  his  opinion,  entitled  to. 

Dr.  Robinson  remarked,  that  if  the  let- 
ters arising  out  of  the  controversy  touching 
this  affair  between  Stephenson  and  Fairbairn 
were  to  be  relied  on,  he  certainly  did  think 
that  Stephenson  had  eitended  his  claims  too 
far.  It  did  appear  to  him  (Dr.  Robinson), 
that  up  to  a  late  period  Mr.  Stephenson  had 
no  idea  at  all  of  any  other  than  the  tensile 
force,  and  that  the  resistance  to  a  com- 
pressive force  had  not  yet  entered  his  mind. 
His  idea  of  auxiliary  chains  seemed  to  uidi- 
cate  as  much.  The  grand  idea  of  a  tubular 
bridge  at  this  time  he  certainly  had  not. 

The  AsTBOMOMBK  RoTAJL  (Profcssor 
Airy)  expressed  his  great  regret  that  a  con- 
troversy of  this  kind  had  been  admitted  into 
the  British  Association.  He  protested  against 
all  discussions  of  this  kind,  as  being  foreign 
to  its  objects,  and  calculated,  in  no  small 
degree,  to  disturb  the  harmony  of  its  deli- 
berations. 

Sir  D.  Brbwstbr  having  been  boldly  told, 
when  in  France,  that  the  idea  of  the  tubular 
bridge  had  been  stolen  by  the  Boglish,  he 
felt  bound  to.  defend  his  countrymen  from 
such  an  allegation.  He  did  not  see  why  the 
discussion  could  not  be  conducted  in  kind- 
ness, and  with  the  simple  idea  of  determin- 
ing the  truth.  He  could  not  sympathise 
with  the  Astronomer  Royal  in  his  protest 
against  such  discussions  being  entered  upon 
in  the  British  Association. 

Here  the  discussions  were  likely  to  be- 
come so  warm,  that  Dj.  Robinson,  the  Pre- 
sident of  the  Section,  brought  them  to  a 
close,  much  to  the  regret  of  many  present. 
•—Doillf  Newi* 

THB   MAONBT— INQUIRY. 

Sir, — I  should  feel  much  obliged  if  some 
of  your  readers  would,  through  the  medium 
of  your  pages,  inform  a  learner  in  electri- 
city what  amount  of  magnetic  power  resides 
in  the  keeper  of  a  magnet  compared  with 
that  in  the  magnet  itself,  supposing  the 
keeper  not  to  be  in  actual  contact  with  the 
permanent  magnet,  but  having  the  poles  of 
the  keeper  separated  from  those  of  the  per- 


manent magnet,  about  the  distanoe  of  the 
thickness  of  stout  paper. 

The  size  of  the  keeper  may  be  assumed 
to  be  in  any  ratio  to  that  of  the  magnet  that 
he  who  will  kindly  give  me  an  answer 
pleases .    Hoping  very  soon  to  have  a  reply, 

I  remain  to  you,  and  all  Electricians, 
A  Fbllow-worker  of  Scibncb. 


THB  RBALITT  OF  SPECTRAL  APPBARAKCBB 
PROVED  AND  TRACED  TO  NATURAL  CAUBBE. 

(Prom  *'Reichenl»acta's  Researches  on  Magnettsm** 
— Dr.  Gregory's  Translation.) 

A  case  which  occurred  in  the  garden  of 
the  blind  poet  Pfeffel,  has  been  widely  cir- 
culated by  the  press,  and  is  well  known.  I 
shall  here  mention  so  much  of  it  as  is  essen- 
tial. Pfeffel  had  engaged  a  young  Protestant 
clergyman,  of  the  name  of  Billing,  as  amanu- 
ensis. The  blind  poet,  whsn  he  took  a 
walk,  held  Billing's  arm,  and  was  led  by 
him.  One  day,  as  they  were  walking  in  the 
garden,  which  was  at  some  distance  from 
the  town,  Pfeffel  observed,  that  as  often  as 
they  passed  over  a  certain  spot,  Billing's 
arm  trembled,  and  the  young  man  became 
uneasy.  He  made  inquiry  as  to  the  cause 
of  this,  and  Billing  at  last  unwillingly  con- 
fessed, that  as  often  as  he  passed  over  that 
spot,  he  was  attacked  by  certain  sensations, 
over  which  he  had  no  control,  and  whicii  he 
always  experienced  where  human  bodies  lay 
buried.  He  added,  that  when  he  came  to 
such  places  at  night,  he  saw  strange  (Seottetp 
uncanny)  things.  Pfeffel,  with  the  view  of 
curing  the  young  man  of  his^folly,  as  he 
supposed  it  to  be,  went  that  night  with  hfan 
to  the  garden.  When  they  approached  the 
place  in  the  dark.  Billing  perceived  a  feeble 
light,  and  when  nearer,  he  saw  the  delioate 
appearance  of  a  fiery  ghost-like  form  hover- 
ing in  the  air  over  the  spot.  He  described 
it  as  a  female  form,  with  one  arm  laid  acrosB 
the  body,  the  other  hanging  down,  hovering 
in  an  upright  posture,  but  witb<mt  move- 
ment, the  feet  only  a  few  hand-breadths 
above  the  soil.  Pfeffel,  as  the  young  man 
would  not  follow  him,  went  up  alone  to  the 
spot,  and  struck  at  random  all  round  with 
his  stick.  He  also  ran  through  the  spectre, 
but  it  neither  moved  nor  changed  to  Billing's 
eyes.  It  was  as  when  we  strike  with  a  stick 
through  a  flame ;  the  form  always  appeared 
again  in  the  same  shape.  Many  experiments 
were  tried  during  several  months ;  company 
was  brought  to  the  place,  but  no  change 
occurred ;  and  the  ghost-seer  adhered  to  his 
earnest  assertions;  and,  in  consequence  of 
them,  to  the  suspicion  that  some  one  lay 
buried  there.  At  last  Pfeffel  had  the  place 
dug  up.  At  a  considerable  depth,  they  came 
to  a  firm  layer  of  white  lime,  about  as  long 
snd  ss  broad  as  a  grave,  tolerably  thick »  and 
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on  breaking  throogh  this,  the  bones  of  a 
haman  being  were  discovered.  It  was  thus 
ascertained  that  some  one  had  been  bnried 
there,  and  covered  with  a  thick  layer  of 
KoM,  as  is  nsnally  done  in  times  of  pesti- 
lenoe,  earthquakes,  and  similar  calamities. 
Hie  bones  were  taken  out,  the  grave  filled 
mp,  the  lime  mixed  op  with  earth  and  scat- 
ten»d  abroad,  and  the  surface  levelled.  When 
Billing  wss  now  again  brought  to  the  place, 
the  appearance  was  no  longer  visible,  and 
tha  Boctnmal  ghost  had  raiSshed  for  ever. 
It  in  hardly  neeessary  to  point  out  to  the 
tender  what  I  think  of  this  story,  which 
eavaed  mnch  diseosslon  in  Germany,  because 
it  came  to  us  on  the  authority  of  the  most 
tmatworthy  man  alive,  and  received  from 
theologians  and  psychologists  a  thousand 
Iright^l  interpretations.  To  my  eyes,  it 
bdonged  entirely  to  the  domain  of  chemistry, 
and  admitted  of  a  simple  and  clear  scientific 
explanation.  A  human  corpse  is  a  rich  field 
for  chemical  changes, — for  fermentation, 
putrefaction,  gasification,  and  the  plsy  of  all 
manner  of  afliiiitieB.  A  layer  of  dry  quick 
lime,  compressed  into  a  deep  pit,  adds  its 
own  powerful  afilnities  to  organic  matters, 
and  lays  the  foundation  of  a  long  and  slow 
action  of  these  affinities.  Rain  water  from 
above  is  added;  the  lime  first  falls  to  a 
Bsealy  powder,  and  afterwards  is  converted, 
by  the  water  which  trickles  down  to  it,  into 
a  tallow-like  external  mass,  through  which 
tlie  external  air  penetrates  but  slowly.  Such 
masses  of  lime  have  been  found  buried  in 
old  mined  castles,  where  they  have  lain  for 
eentnries;  and  yet  the  lime  has  been  so 
fresh,  that  it  has  been  used  for  the  mortar 
of  new  buildings.  The  carbonic  acid  of  the 
air,  indeed,  penetrates  to  the  lime,  bat  so 
•lowly,  that  in  such  a  place  a  diemical 
process  occurs  which  may  last  for  many 
years.  The  occurrence  in  Pfeffers  garden 
was  therefore  quite  according  to  natural 
lawa ;  and  since  we  know  that  a  continual 
emanation  of  the  flames  of  the  crystalline 
force*  accompanies  such  processes,  the  fiery 
appearance  is  thus  explained.  It  must  have 
continued  until  the  affinities  of  the  lime  for 
carbonic  add,  and  for  the  remains  of  organic 
matter  in  the  bones,  were  satisfied,  and  finally 
brought  into  equilibrium.  Whenever,  now, 
a  person  approached  who  was,  to  a  certain 
degree,  sensitive,  but  who  might  yet  be  or 

*  Tbe  author  here  refers  to  the  laialnoui  emana- 
tiona  Hfhieh  are  constantly  streaniiog  from  magneti 
and  magnetised  bodies — n  fact  long  suspected,  but 
only  lately  established  by  his  researches — and 
which  are  Tisible  in  the  dark  to  many  persons  of 

Seat  optical  sensibilliy,  and  to  a  few  even  in  twl> 
jht.  The  auroia  t>orealis  Is  but  a  case  of  this 
pheocmenon  on  a  large  scale,  in  wbioh  the  earth  is 
the  emitting  magnetic  body.-— En.  M.  M. 


appear  in  perfect  health  ;  and  when  such  a 
person  came  within  the  sphere  of  these  phy- 
sical influences,  he  must  necessarily  have 
felt  them  by  day,  like  Mile.  Maix,  and  seen 
them  by  night,  like  Mile.  Reichel.  Igno- 
rance, fear,  and  snperstidon,  would  now 
give  to  the  luminous  appearance  the  form  of 
a  human  spectre,  and  supply  It  with  head, 
arms,  and  feet ;  just  as  we  can  fancy,  when 
we  will,  any  cloud  In  the  sky  to  represent  a 
man  or  a  demon.    *    •    • 

Thousands  of  ghost  stories  will  now 
receive  a  natural  explanation,  and  wiU  thus 
cease  to  be  marvellous.  We  shall  even  see, 
that  it  was  not  so  erroneous  or  absurd  as  has 
been  supposed,  when  our  old  women  asserted, 
as  every  one  knows  they  did,  that  not  every 
one  was  privileged  to  see  the  spirits  of  the 
departed  wandering  over  their  graves.  In 
fact,  it  was  st  all  times  only  the  sensitive 
who  could  see  the  imponderable  emanations 
froaa  the  chemical  change  going  on  in 
corpses,  luminous  in  the  dark.  And  thus  I 
have,  I  trust,  succeeded  in  tearing  down  one 
of  the  densest  veils  of  darkened  ignorance 
and  human  error. 


BracincATioNs  or  iNeLisH  patbnts  bn* 

SOLLBD     DUniMO     THB    WBBK    BNDINO 

Avavvr  8ra,  1850. 

Albbbt  Doif  mlbb,  Mark-lane,  London. 
tbr  improvementt  in  obtainimff  fAt^  fnm 
iexHie  piantt.  (A  communication.)  Patent 
dated  January  31,  1850. 

This  invention  consists  in  subjecting  strips 
of  textile  plants  to  the  grhiding  action  of 
two  serrated  surfaces  between  which  they 
are  placed,  and  which  have  either  a  redpro- 
eating  or  rotary  motion  communicated  to 
them  by  hand,  or  from  any  prime  mover, 
whereby,  it  is  stated,  the  fibres  will  be  sepa- 
rated from  the  pulpy  or  other  matters  with 
which  they  are  combined.  To  facilitate  this 
separation,  water  is  to  be  pumped  on  to  the 
matters  between  the  grinding  surfaces. 

No  claims  are  given  in  this  specification. 

Jambs  Tbmplbton,  Glasgow,  manufab- 
turer.  Fitr  eeriain  improvements  in  manu- 
facturing  figured  fabriet  principally  de- 
eigned  for  the  production  qf  carpeting. 
Patent  dated  January  29,  1850. 

Claims. — 1.  The  manufacture  of  carpet- 
ing, or  other  figured  fabrics,  with  a  coloured 
pattern  or  design  on  one  or  both  sides  by 
meana  of  a  printed  weft. 

2.  The  manufacture  of  carpeting  or  figured 
fabrics  with  a  party-coloured  cat-pile  weft 
from  a  plain  cloth  or  texture  of  one  colour, 
and  printed  in  different  colours. 

Tbomas  Bubt,  Salford,  Lancaster,  silk, 
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wonted,  and  piece  dyer  and  finiiher,  and 
Nathan  Ramsden,  of  the  lame  pUoe, 
calenderman  and  fiDiaher.  For  certain  im- 
provemtnU  in  the  etnutrueiion  of  maeMnu 
for  glazing ^  emJbowng^  and  Jlnifhing  woven 
fabrict  and  paper.  Patent  dated  Janaaiy 
31,  1850. 

The  patenteei  apecify  an  arrangement  and 
application  of  two  or  more  friction  bowU, 
roUergy  or  cylinder!,  in  conjunction  with  a 
paper  bowl,  and  alao  a  mode  of  working  one 
or  two  piecea  of  fabric  with  two  or  more 
friction  bowh. 

Etibnnb  Jobbpb  Hanon  Valck,  Bel- 
gium, miller.  For  intprovemente  in  grind' 
ing.     Patent  dated  January  31,  1850. 

Thia  ioYention  conaiita  in  cutting  chan- 
nela  or  openings  in  the  atone,  and  i^apting 
to  the  outer  ends  of  some  of  them  funnela 
for  the  purpose  of  catching  the  air  during 
the  rotation  of  the  stone,  and  conducting  it 
between  the  grinding  aurfkcea.  To  the  outer 
ends  of  the  other  channels  there  are  adapted 
cocks,  stoppers,  or  hood-pieces,  for  the 
purpose  of  regulating  the  admission  of  air. 

Ciaim, — The  use  of  funneb  in  combina- 
tion with  channela  or  openings  cat  in  the 
grinding  stone. 

Thomab  AtrcHTSRLONH,  Glssgow,  ma- 
nufacturer and  calico  priater.  For  tMjproM- 
tnente  in  the  produetiem  ^  ornamental 
•'aMce.    Patent  dated  February  7, 1B60. 

This  inventioa  oonaists  in  •rnamenting 
fabrics  by  affixing  to  their  surfaces  figures  or 
devices  cut  out  of  other  fabrica  of  a  diifcrent 
colour  and  texture.  For  this  purpose  a  fabric, 
satin  for  instance,  is  pressed  under  a  roller, 
the  periphery  of  which  ia  engraTed  accord- 
ing to  the  desired  figures,  whereby  thcee 
figures  are  cut  out,  or  nearly  to*  The 
pieces  of  satin  are  afterwards  laid  on  a 
strip  of  damp  strong  calico,  with  the  rigl^ 
side  down,  and  haye  some  suitable  compo- 
sition which  melts  by  heat — by  preference 
gutta  percha,  dissoWed  in  naphtha — applied 
to  the  wrong  side.  The  fabric  to  be  orna- 
mented— say,  for  example,  barege — whidi 
is  printed  with  outlines  or  marks  to  indicate 
to  the  workman  where  the  figure  is  to  be 
applied,  is  stretched  upon  the  oonyex  sur- 
face of  a  box,  heated  internally  by  ateam. 
The  workman  then  lifts  up  the  deyioe  with 
a  pricker,  tranafera  it  to  the  heated  aurface 
of  the  barege,  and  presses  it  down  with  a 
stamp.  Instead  of  printing  indications  on 
the  fabric  to  be  ornamented,  it  may  be  made 
to  pass  under  a  frame  haying  a  number  of 
strings  stretching  from  side  to  side,  and 
crossing  each  other  at  right  angles,  so  as  to 
form  a  series  of  squares  which  may  serye  to 
guide  the  workman  in  placing  the  figures. 
.—1.  The  system  or  mode  of  orna- 


menting fsbrici  by  affixing  to  their  siiifa* 
figures  or  devices,  which  are  in  relief,  and 
form  wholly  or  partially  the  ornamentation 
thereof. 

2.  The  employment  of  the  rotary  cntting- 
out  apparatus. 

3.  The  employment  of  the  guide-frame. 
Cba&lbb  Athbrton,  Member  of   tho 

Institution  of   Civil    Bngineers,    London. 

For  an  improved  epparatue  or  maekmerp 

fur  regulctting  the  admieeion  fff  eteam  to  tke 

?flindere  qf  eteam  enginee.    Patent  dat«d 
ebruary  7,  1850. 
The  patentee  describes  and  claims— 

1.  A  peculiar  construction  and  arrange- 
ment of  eccentric  wheel  or  crank  motion,  in 
order  that  the  throw  of  the  crank  may  be 
varied  as  required.  For  this  purpose,  the 
central  portion  of  the  eccentric  wheel  is  cot 
awi^  and  fitted  at  top  and  bottom,  on  the 
inaide,  with  two  screw  rods,  which  carry  a 
plate,  through  the  centre  of  which  passen 
the  centre  of  motion.  By  turning  the  acreur 
roda  so  as  to  shift  the  centre  of  the  plato 
further  i^om  or  nearer  to  the  centre  of  the 
eccentric  wheel,  the  throw  of  the  crank  will 
be  increased  or  diminished  accordingly. 

2.  Conatrecting  the  alide  valve  of  a  num- 
ber of  cylindrioal  or  annular  surfaces,  which 
are  maintained  at  a  certain  distance  apart 
from  each  other.  The  steam  issues  through 
the  spaoea  between  the  rings,  and  when  tJMy 
are  brought  opposite  to  corresponding  spacea 
in  the  casing,  it  passes  into  the  steam  cylin- 
der. When  the  cylindrical  snrfacea  are  brought 
opposite  to  the  openingf  in  the  casing,  tb» 
supply  of  steam  will  be  cut  off. 

Edwakd  Higbtov,  Clarence-villa,  Re- 
gent's-park,  Middlesex,  engineer.  Fir  cm- 
provemente  in  electric  te&prt^ke,  and  in 
wuUting  telegrepkie  eommunieatione.  Pa- 
tent dated  February  7, 1850. 

Mr.  Highton  deaeribes  and  dsims  i 

1.  An  improved  mode  of  arranging  the 
circuit.  Two  or  more  signalising  instruments 
are  placed  at  two  or  more  stations,  and  to 
each  of  them  two  batteries  are  connected,  so 
placed  in  regard  to  their  poles  as  to  work  hi 
opposite  directions.  The  electric  effect  of  any 
one  of  the  batteries  may  be  nentraliaed  by 
connectmg  the  poles  in  a  short  circuit,  or 
by  other  suitable  means,  while  the  other 
batterv  remains  in  the  circuit  with  the  rest. 

2.  A  mode  of  signalixing  by  means  of  the 
absence  of  the  electric  current  from  the 
wires,  so  as  to  dispense  with  the  neoesaity  of 
batteries,  or  means  of  producing  electrio 
eurrenis  at  each  station. 

8.  A  method  of  working  electrio  taio- 
grapha  by  the  inductive  influence  of  electro- 
magnate,  or  a  voltaio  pile  acted  on  by  the 
tnuMRBitBioft  through  it  of  an  eiietric  onmnl. 
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4.  The  amploymeDt  of  two  eomnli  of 
okotrieitj,  of  different  powers,  to  prodnoo 
two  difforent  cffeels  io  electrie  tdbgnplis. 

5.  Making  the  dials,  wliich  car^  tha 
Uttors  or  oharacters,  moTeable,  instead  of 
the  pointers,  as  hitherto. 

6.  Repeating  the  letters  which  ooenr  the 
Boet  frequently  several  times. 

7.  ▲  method  of  sounding  alammt  along  a 
line  of  telegraphle  wire. 

8.  An  arrangement  for  lovnding  one  ovt 
of  a  number  of  alarums. 

9.  The  employment  of  pendulums  for 
aaaking  and  breakiog  the  eleetrie  circuit. 

10.  The  protecting  of  telegraphic  wires  by 
CBTeloping  them  in  masonry. 

11.  A  method  of  enclosing  telegraphic 
wiree  in  Isaden  or  other  flexible  metallie 
pipea. 

12.  SnamelUng  the  exterior  surface  of  the 
gutta  percha  coating  of  electric  wires,  in 
otdor  to  iU  up  the  holes  which  genenlly 
exist  therein.  He  rubs  the  surface  OTcr  with 
naphtha  or  other  sol? ent,  and  then  smooths 
It  down  by  a  ensbion  or  brush. 

13.  A  peculiar  mode  of  suspending  the 
t^egraphifi  wires  In  the  air. 

14.  A  method  of  oonstmcting  the  sup- 
porting post,  out  df  a  number  of  planks 
i&rmly  united  together,  Instead  of  out  of  one 
pieee  of  timber,  cut  tapcringly,  as  has 
hitherto  been  the  custom. 

15.  A  mode  of  working  electric  telegraphs 
by  means  of  earth  batteries. 

16.  Removing  the  atmospheric  electricity 
which  IS  collected  during  storms,  or  other 
atmospheric  disturbances,  by  causing  the 
line  wire,  or  a  bar  of  iron  oonnected  thereto, 
previonsly  enclosed  in  bibulous  paper  or 
other  fabric,  to  pass  through  a  mass  of  iron 
iiings. 

17.  The  employment  of  conesTe,  elleptical 
parabolic  surfaces,  placed  at  different  sta- 
tions, for  the  purpose  of  collecting  signaliz- 
ing soonde  into  their  foci. 

EnwAun  Onmnon,  Manchester,  meoha- 
nleal  dranghtaman,  and  JoaiFH  Sbuphbrd, 
€aiarlton-npon*McdIock,  mechanical  en- 
gineer. Ibr  MHSproveuieiils  im  or  tppHedbU 
to  ^fpmraitu  for  thanffing  tko  pontion  of 
tmrriagto  en  roihoaifo.  Patent  dated  Fe- 
bruary 7,  1850. 
The  patentees  describe  and  claim : 
1.  A  truck  for  shlftiug  a  railway  carriage 
from  one  line  of  rails  to  another,  which 
consiats  of  a  frame  mounted  on  wheels  that 
run  on  a  cross  line  of  rails,  and  carry  an 
inclined  oscillating  frame,  to  the  top  of 
which  ai«  attached  two  linea  of  rails.  These 
mHa  nco  ent  away  on  tha  under  side,  so  that 
tiiey  may  rest  upon  the  permanent  rails,  and 
form  ns  it  were  «  contlniiatlon  of  them. 


Underneath  each  end  of  the  oaeil]atlng  frame 
there  is  a  set  of  wedges,  which,  when  pushed 
out,  raise  that  end  of  the  frame  and  depress 
the  other  on  to  the  permanent  line  of  rails. 
The  two  sets  of  wedges  are  connected  toge- 
ther so  that  when  one  is  pushed  out  the 
other  will  be  drawn  back.  When  it  is  de« 
sired  to  effect  the  remof  al  of  a  railway  car- 
riage, the  truck  is  brought  Into  position, 
and  the  near  end  of  the  oscillating  fmme 
depressed  until  its  rails  rest  upon  those  of 
the  permanent  way*  The  oarrlage  is  then 
pushed  up  and  secured  on  the  top  of  the 
oeeillating  frame,  which  is  then  brought  into 
a  horisontal  position,  upon  which  the  truck 
is  wheeled  to  the  next  line  of  rails,  on  to 
which  the  carriage  is  allowed  to  run  down. 

2.  A  mofeable  set  of  rails,  which  may  be 
brought  by  hand  over  the  permanent  ones, 
but  wiU,  when  no  longer  wanted,  retire  into 
their  first  position  out  of  the  way  by  the 
iotion  of  a  weighted  lorer.  Tho  top  snr* 
faces  of  the  rails  are  sloped  upwards,  so  that 
one  end  msy  rest  upon  tod  appear  to  be  an 
Inclined  continuation  of  the  permanent  rails, 
while  the  other  end  will  abut  against  and  be 
on  a  IcTel  with  the  top  surface  of  the  ordi- 
nary shifting  truck. 


PaOGBSS  OF  BUOnAyiMO  UPON  IVORY. 

The  process  used  to  coter  ivory  with 
ornaments  and  designs  in  black  consists  in 
engraYing"  in  the  ivory  itself,  and  then  filling 
in  the  designs  with  a  black  hard  ▼amish. 

To  obtain  finer  and  more  regular  designs, 
the  Irory  is  to  bo  cortred  with  the  oommon 
ground,  and  by  means  of  the  point  the 
designs  are  engraved  upon  it.  They  are 
then  eaten  in  by  a  solution  formed  as  fol- 
lows: 

Fine  silver    6  grammes. 

Nitric  Add 30        „ 

Distilled  Water   125        „ 

At  the  end  of  about  a  half- hour,  accord- 
ing to  the  depth  to  be  given,  it  is  to  be 
washed  with  distilled  water,  and  dried  with 
bibulous  paper.  The  design  is  then  exposed 
for  an  hour  to  the  solar  light,  and  the  layer 
of  wax  is  removed  by  essence  of  turpen- 
tine. 

The  design  hss  then  a  blaok  colour  or  a 
dark  brown,  which  blackens  entirely  at  tho 
end  of  one  or  two  days.  Other  ooloars  may 
'  be  produced,  by  replacing  the  solution  of 
nitrate  of  silver  by  a  solution  of  gold  or 
platina  in  aqua  regie,  or  of  copper  in  nitric 
acid.— iZ^vne  Seientifique,  xxxv.  p.  483. 
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JoMph  Shaw,  of  Paddoek,  near  Haddenfleld, 
York,  cloth  finisher,  for  improvemeDts  in  con- 
•truetinff  and  working  certain  parts  of  railways. 
Augusts;  six  months. 

John  Gwynne,  of  Landsdowne  Lodge,  Notting- 
hill,  merchant,  for  improTcments  in  obtaining 
motive  power,  and  in  applying  the  same  to  glTlng 
motion  to  machinery.  (Being  a  communication.) 
August  5 ;  six  months. 

naaeis  Kane,  of  Bemei's-mews,  Middlesex, 
ohaii  maker,  for  improvements  in  reclining  chairs, 
la  eatton  fiv  chain  and  other  articles  of  Aumitufe* 


and  improTements  in  premes.    Anguat  5;  six 
months. 

William  Crosskill,  of  Beverley,  York,  civil  en- 
gineer, for  improvements  in  mills  for  grinding, 
splitting,  pulverising,  and  crushing  grain,  bones, 
bark,  ore,  and  other  hard  substances,  and 
for  grinding  piUnt  and  other  soft  substaocea,  and 
for  shelling  or  removing  the  skin  from  rioe  and 
other  grain,  and  in  machinery  for  giving  rotary 
motion  to  mills,  thrashing  machines,  and  any  other 
machine  requiring  rotary  motion  to  be  communi- 
cated by  any  horse  or  other  animal.  ( Being  a  < 
munication.)    August  6;  six  months. 
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MXtBBS.   DONKIV  ANl>  VARBT's  IltfmOTUfBWTS  IM  BTBAlf  BKOINSSi 

(Patent  dated  February  8,  18M.    Speriflftion  eoxoUed  Auguat  9, 18£0.> 

Spee^eMtkm, 

Firstlj/,  Our  specification  has  reference  to  tlMt  description  of  steam  engines  commonl^jr 
called  the  **  Disc  Engine/'  which  engine  formed  the  subject  matter  of  the  four  serenl 
patents  for  England  toUowing ;  namelyy  a  patent  granted  to  Henry  Daviea,  of  Stoke  PriwTt  on 
or  about  the  15th  day  of  March,  1837  ;  another  patent  granted  to  the  same  Henry  DavieSt 
on  or  about  the  14th  day  of  June,  1838 ;  another  patent  granted  to  the  same  Henry  DsTiet, 
on  or  about  the  15th  day  of  July,  1844 ;  and  a  patent  granted  to  Gkorge  Daniell  Bishopp, 
of  Edgbaston,  on  or  about  the  2nd  day  of  October,  1845,  of  which  four  patents  respectlTely 
specifications  were  duly  enrolled,  containing  (one  or  other  of  them)  a  fuU  description  of  thie 
original  construction  of  the  said  disc  engine,  and  of  the  different  improvements  which  have 
been  subsequently  and  heretofore  made  therein.  Our  iuTcntion,  in  so  far  as  it  regards  the 
said  disc  engine,  consists,  in  the  first  place,  of  certain  improTcd  methods  or  means  of  making 
the  working  parts  thereof  steam-tight,  and  an  improyed  method  of  forming  the  bearing  for 
the  coned  end  of  the  diagonal  shaft. 

Fig.  1  is  a  longitudinal  section  throogh  or  near  the  centre  of  a  disc  engine  as  thus, 
improved.  Fig.  2  is  a  transverse  section  of  the  same,  taken  also  through  or  near  the  centre  ; 
and  fig.  3  an  under  plan.  A  is  the  steam  chamber  or  cylinder  in  which  the  disc  B  oscU* 
lates ;  a  a  the  steam  induction  ports,  of  which  d  b  are  the  valves ;  C  is  the  ball,  which  is 
attached  to  the  disc  B,  and  works  in  a  seat  formed  for  it  in  the  eones  E  E  and  in  the  outer 
glands  FF.  D  is  the  diagonal  shaft,  to  which  the  ball  C  and  disc  B  are  attached:  ce  are 
ihe  metallic  packings  of  the  kind  described  ia  the  specification  of  G.  D.  Bishopp.  6  6 
are  two  inner  glands  (not  used  before),  which  we  introduce  for  the  purpose  of  better  pre- 
venting the  escape  of  steam  from  the  ojlinder  between  the  ball  and  the  cones.  These  glands 
(a  front  view  of  one  of  which  is  given  separately  in  fig.  4)  fit  into  recesses  ee  made  for  them 
in  the  cones  £  E,  and  are  provided  witl»  rings  or  washers  underneath,  composed  of  com- 
pressed hemp  or  other  suitable  yielding  material.  The  outer  glands  F  F  fit  into  the  glands 
G  G ;  and  ^  ^  are  set  screws,  which  are  passed  loosely  through  the  glands  F  F,  and  tap  into 
the  cones  £  E,  so  that  by  turning  down  these  set  screws,  the  inner  glands  6  G  may  be  as 
tightly  compressed  as  need  be  against  the  packing  of  the  ball  C  all  round.  Or,  instead  of 
the  preceding  arrangement,  the  set  sciews  p^  may  be  made  to  screw  into  and  tiirough  the 
outer  glands  F  F,  and  their  poinds  to  press  upon  the  innes  glandi  G  G.  The  better  also  to 
secure  the  ends  of  the  metallic  packinig  slips  e  c,  we  fit  to  the  cones  a  ring  of  metal  H  (a 
plan  and  section  of  which  are  given  separately  in  fig.  5)  ;  on  the  outside  of  this  ring  t^aere  is 
a  series  of  notches  or  reoesses  h  A,  and  on  the  top  edge  thereof  another  like  series  of  notches 
or  recesses  i  <,  which  last  form  (when  the  ring  is  in  its  place)  a  continuation  of  the  grooves 
in  the  cones  in  which  the  packing  slips  ee  are  inierted.  Fig.  6  is  partly  a  side  *new  and 
partly  a  section  of  the  ring  detached  from  tM  engine,  showing  the  notches  1 1  O'a  the  top 
edge,  and  also  the  notches  upon  the  outside.  Ths  tail-pieces  kk  ot  the  slips  takf  j  into  the 
notches  h  A,  while  the  top  parts  /  /  fift  sideways  into  the  notches  1 1,  whereby  th(  j  slips  are 
kept  securely  in  their  placea  under  all  circumstances.  To  provide  against  the  wear- 
ing away  of  the  coned  end  of  the  diagonal  shaft  I>^  or  the  bearing  in  which  it  is  stepped, 
we  construct  that  bearing  in  the  manner  represented  in  figs.  7  and  8,  which  is  a  section  and 
end  view  of  the  same  on  an  enlarged  scale,  with  the  shaK  ia  its  place,  m  is  a  metal  tube, 
threaded  on  the  outside  at  both  ends,  which  is  fitted  loosely  into  the  ball  I  of.  the  driving 
crank  J  (fig.  1 ;)  n  n^  are  two  nuts,  whieh  are  screwed  on  to  the  two  ends  of.'  the  tube  m, 
one  of  them,  »^,  serving  at  the  same  time  aa  a  reservoir  for  oil  or  other  lubricat  jng  material ; 
o  is  a  lining  to  the  tube  in,  which  ia  composed  of  tin  or  some  other  soft  meta  1  run  in  while 
in  a  fluid  state  upon  a  mould  of  the  same  shape  as  the  coned  end  of  the  dia;  ,'onal  shaft  D  ; 
andpp  are  recesses  made  on  the  inside  of  the  tube  m,  into  which  part  of  the  soft  metal 
flows,  forming  projecting  tie-pieces,  by  which  the  lining  (after  the  mould  is  withdrawn)  is 
kept  in  its  place.  Should  the  conical  end  of  the  diagonal  shaft  become  slack :  in  its  bearing, 
it  can  be  screwed  close  up  by  the  nuts  n  n}  and  when  the  lining  itself  we  Irs  away  in  any 
part,  it  can  be  renewed  with  the  greatest  ease  and  dispatch. 

Secondly,  Our  invention  consists  of  a  new  method  of  applying  metallic  )  packings  to  the 
disc  and  cones  of  disc  engines,  which  may  be  substituted  for  those  last  referred  to  as 
invented  by  G.  U.  Bishopp  (and  either  in  combination  with  or  apart  froo  i  our  improved 
bearing  for  the  conical  end  of  the  diagonal  shaft.) 

Fig.  9  is  an  edge  view,  and  fig.  10  a  front  view  or  plan  of  so  much  of  a  disc  engine  as  is 
necessary  to  show  this  part  of  our  invention.  B  is  the  disc ;  C  the  ball ;  an  jd  D  the  diagonal 
shaft,  as  before.  K  K  are  a  series  of  springs  (of  brass,  steel,  or  other  suiti  ible  metal),  which 
are  attached  to  eadi  side  of  the  disc,  and  radiate  at  e<iual  distances  from    ^e  cimuafociiioe 
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or  tke  baU  to  the  edge  of  tiio  «m.  aeh  •piiag  is  riveted  to  tlie  dbo  by  oat  ride  trnkw  (as 
shovm  ia  the  figaree),  so  m  to  have  a  aUght  indinatioii  oatwards  ob  the  other  aide.  At 
the  diac  rolia  over  the  oones,  the  apriaga  preaa  agaioat  the  conea  with  just  soffident  tbroe  to 
keep  the  joining  ateaoi  tight.  The  apringa  may  be  attached  to  the  eonea  instead  of  the 
disc  ;  but  we  prefer  the  arrangement  which  we  hare  figured  and  described. 

Kg.  5' 


Kg.  11. 


Rg.  10, 


Thirdly,  Our  inTcniion  has  reference  also  to  the  disc  engine,  bnt  is  applicable  to  that 
engine  oikj  when  used  without  metallic  padungSy  and  ia  intended  to  obmte  altogether  the 
neoeaaitj  of  packinga  of  any  sort.  Fig.  11  is  a  longitudinal  aection  through  the  centre  of 
m  disc  engine  eonatructed  according  to  tlua  pArt  of  our  inTcntion.  A  is  the  steam  chamber 
or  cylinder ;  B  the  disc ;  C  the  bsS ;  D  the  diagonal  shaft ;  £  £  the  conea ;  F  F  the  glands ; 
and  J  the  driving  crank,  all  S4  before.  Fig.  12  is  a  front  ^IcTation  of  the  crank  J  detached 
from  the  rest  of  the  engine. 

The  cones  £  £  and  disc  B  are  here  supposed  to  be  perfectly  plain  surfaces,  or  only  coTcred 
with  leather,  felt,  or  some  other  yielding  substance.  In  order  therefore  that  they  may  be 
pressed  cloaely  together,  and  any  escape  of  steam  between  them  be  thus  prevented,  we  adopt 
the  following  arrangement : — 

The  end  of  the  diagonal  shaft  D  rests  in  a  block  or  bearing  v,  which  slides  in  a  slot  q 
made  in  the  craiik  J,  being  kept  in  ridcways  by  pins  »  h  which  take  into  grootes  in  gr.  Fh>m 
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the  block  «  •  pin  /  projeeti,  which  ptiset  throogh  the  top  of  the  crank,  and  If  lerew- threaded 
at  its  npper  end  for  the  reception  of  a  nnt «,  which  leti  into  the  washer  and  gnide  w,  between 
which  and  the  top  of  the  crank  there  is  interposed  a  spiral  spring  x.  The  action  of  the 
spring  X  has  a  constant  tendency  to  draw  the  bearing  block  v,  and  wHh  it  the  end  of  the 
diagonal  shaft  D,  towards  the  top  of  the  crank ;  and  the  diagonal  shaft  D  and  disc  B  being 
filed  at  right  angles  in  relation  to  each  other,  it  follows  that  the  more  the  end  of  the  abaft 
is  drawn  towards  the  top  of  the  crank,  the  closer  the  disc  must  be  brought  to  the  cones. 
Should  there  be  any  unevenness  on  the  faces  of  the  cones,  or  should  they  not  be  in  perfect 
agreement  with  one  another,  the  spring  will  by  its  own  action  produce  the  degree  of  adjust- 
ment or  correction  required.  The  springs  can  be  adapted  in  point  of  strength  to  any  degree 
of  pressure  by  screwing  or  unscrewing  the  nut  u  on  the  pin  t, 

(7b  he  ameluded  in  our  next.) 

NOTM  ON  TBB  TBlOmT  OF  ALOBBRATC  BaUATIONB.       BY  JAMBS  CO€KLB|  BtO.,   M.A., 

BAmU8TBm-AT-LAW. 

(Contlnusd  firom  page  S9.) 
Third  and  Conduding  8eriet, 

IT.  CUBIC  EQUATIONS. 
In  the  eubic 

mibstitate  y +  ir  for  «,  then  I  have  ehown  (Oom^.  Math,  Jour.^  Tol.  ii.f  pp.  248-9,) 
that,  if  «  be  determined  firom  the  quadratic, 

(a»-3J)2»  +  (aJ-9c)2  +  (4«-3ae)-0 (1) 

the  resulting  equation  in  y  will  be  of  the  solvible  form 

3^{(Ay4-B)»  +  (3AB-A«)y«}*.0 (2). 

From  (1)  we  may  obtain  the  relation  (see  Camh,  Math,  Jour,^  vol.  iii.,  p.  28)« 

2(a»  -  3*)« --(«&- 9c)  +  ^81c«  + 12*»  +  12a>c--3a*6«-54<i«e (3). 

DiYide  by  8  the  quantity  under  the  radical  sign,  and  we  obtain  a  criterion  of  Uie 
nature  of  the  roots  of  a  eubic  which  coincides  with  that  given  by  Mr.  Jambs 
LocKHART,  of  Fasnacloich,  at  p.  223  of  yol.  ill.  of  the  Mathematician, 

At  line  3  of  page  10  of  Mr.  Lockhabt*8  recent  work  on  the  "  Nature  of  the 
Roots  of  Numerical  Equations,*'  there  occurs  an  example  of  a  cubic  to  which  I 
attempted  to  apply  the  same  rule  which  I  had  successfully  employed  in  treating 
other  of  his  examples  (vide  supra  pp.  S7  et  eeg.).  Its  extreme  difficulty,  how- 
ever, and  the  numerous  figures  necessary  to  be  employed,  together  with  Uie  neces- 
sity I  was  at  the  time  under  of  leaving  town,  prevented  me  from  fully  considering  it. 
I  wrote  to  Mr.  Locelhabt,  inclosine;  my  operations  with  the  Role,  which  were  not 
however  complete,  and  did  not,  if  I  recollect  a  right,  involve  all  the  decimal  fibres 
included  in  the  last  term  of  the  Example  in  question.  I  had  the  satisfaction  of 
receiving  a  reply  from  Mr.  Lockhart,  dated  July  16, 1850,  in  which  he  informs  me 
that  the  example  in  question  took  him  a  long  time  to  frame,  and  that  others  have 
examined  it  and  asked  him  for  the  result.  Ttiat result  he  kindly  transmitted  to  me 
worked  out,  and  I  have  now  the  honour  of  laying  it  before  the  readers  of  the 
Meehaniee*  Magazine,  The  Note  at  the  end  of  Mr.  Lockhart's  calculations  refer 
Co  my  queries  supra  p.  38,  col.  J . 

Extract  from  a  Letter  f rem  Jamee  Lockhart,  Beq,^  to  Mr.  Ceekle,  dated  16M  Jic/y,  1850. 

ah  e 

"  x»-10«»  +  10«- 2-64163101  «0 

a«6>  -i  10000  4ca'  » 10566*52404 

18a5c-  4754*935818  4ft" «  4000*00000 

27c««     188-4117886108277427       « 

14754-935818  

14754-9358286108277427 
t)ie  tight^liand  member  being  greater  than  the  left,  the  two  roots  are  imaginary. 
If  c  had  been  equal  to  2-6416310,  [the]  two  roots  would  have  been  real. 

2-64163101'  -6-9782143929936201. 
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Noi€. — The  equation  8c»— 6  was  entirely  casual ;  is  not  the  666  in  your  paper 
equally  so  ?'* 

The  reader  will  concur  with  me  in  thanking  Mr.  Lockhabt  for  his  discussion  of 
tfau  Example.         ,  J.  Cocxxe. 

2,  Pump-courf,  Temple,  Angnst  12, 1850. 
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Many  of  the  moat  ordinary  phenomena 
in  pbysica  and  in  mechanics  not  only 
remain  unexplained,  but  even  uninquired 
into.  Take,  for  instance,  the  motions  of 
the  boomarang  of  the  aborigines  of  New 
South  Wales ;  take  the  flight  of  a  kite  in 
the  air,  or  the  yibratory  revolutions  of  a 
spinning  top  on  the  floor ;  take,  indeed, 
any  of  a  hundred  things  equally  simple 
in  appearance,  and  we  shall  find  that  not 
one  of  them  has  been  completely  solved, 
even  where  the  genius  of  a  Euler  has 
been  taxed  for  the  purpose. 

Analagous  to  these  are  sundry  arith- 
metical and  geometrical  puzzles.  We 
may  "  know  the  solution,  — that  is,  the 
process ;  but  we  seldom  trouble  ourselves 
to  search  out  the  reasons.  We  know 
that  the  process  does  (in  the  cases  we  try 
aa  a  matter  of  experiment)  perform 
what  it  professes  to  do ;  but  we  rarely 
inquire  whether  it  must  inevitably  do  it 
in  all  possible  varieties  of  case.  We 
thus  place  them  in  the  condition  of 
all  arithmetic  and  all  geometry,  be/ore 
arithmetic  and  geometry  became  sci- 
ences. They  are  treated  as  ingenious 
trifling,  and  there  left  to  the  wondering 
gase  of  the  **  uninitiated." 

There  are  few  mathematicians,  I  should 
suppose,  who  have  not,  at  one  time  or 
other,  been  induced  to  look  somewhat 

Kg. 


closely  into  such  of  these  *' conundrums" 
as  happened  to  come  before  them.  If 
the  general  experience  in  such  cases  has 
at  all  resembled  my  own,  there  will  have 
been  found  difficulties  little  anticipated, 
and  often  insuperable  in  their  complete 
discussion.  In  fact,  it  would  be  easy  to 
fix  upon  a  dozen  such  that  would  be  far 
more  trying  than  the  most  difficult  senate- 
house  paper  ever  set :  for  in  most  cases, 
the  general  principles  of  the  investiga- 
tion have  to  be  wholly  discovered. 

Though  the  "flat  knot*'  is  far  from 
being  the  most  difficult  thing  of  this 
kind  that  I  have  attempted,  at  one  time 
or  other  to  investigate,  it  is  yet  esteemed 
to  be  far  from  easy.  It  was  proposed  in 
an  examination  in  Trinity  College,  Cam- 
bridge, in  1833,  by  Dr.  Whewell,  then 
Fellow,  and  now  Master  of  Trinity.  As 
no  complete  solution  has,  I  think,  been 
published,  I  beg  to  submit  the  following, 
which  was  undertaken  as  an  amusement 
under  tedious  and  painful  indisposition. 

"  A  watch-ribbon  is  folded  up  into  a 
flat  knot  of  five  edges;  show  that  the 
sides  of  the  knot  form  an  equilateral  pen- 
tagon."— Potts* s  Euc.  8vo.  ed.,  p.  341. 

For  the  term  *' equilateral,"  substitute 
"regular"  in  Dr.  Wheweirs  enuncia- 
tion ;  for  the  pentagon  is  equi- angular 
also. 

1. 


Analysis. — Suppose  it  true,  and  that 
ABODE  is  the  regular  pentagon,  con- 
structed as  in  Eudid  iv.  11,  and  circum- 
scribed by  the  circle.  If  this  knot  be 
opened  out,  it  will  be  by  turning  the 

ABCE  by  revolving  about 

ACDR  

CDBA  

ABDE  

BDBA  


plane  of  the  paper  round  the  several 
edges  of  the  pentagon,  so  as  to  succes- 
sively reverse  the  faces  of  the  paper ;  and 
the  parts  of  it  which  are  succesrively 
opened  out  will  be 

BC,  in  its  own  position. 
AE,  in  it!  new  position. 

CD  

AB   

DB   
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Now  it  is  readily  deducible,  from  what 
is  done  and  proved  in  iv.  11,  and  from 
elementary  properties  of  the  circum- 
scribing circle,  and  the  lines  here  drawn 
in  it,  that : — 

(a)  All  the  five  diagonals,  AC,  CE, 
EB,  BD,  DA  are  equal  :— 

(b)  Each  of  them  is  parallel  to  its 
non -contiguous  side ;  as  CE  to  AB,  &c. 

(c)  Each  of  the  triangles,  as  BCE, 
formed  by  the  pairs  of  diagonals  that 
meet  in  one  angular  point  C  of  the  pen- 
tagon, and  having  tne  opposite  side  of 
the  pentagon  for  its  base,  is  in  all  respects 
equal  to  the  constructive  triangle  CAD  ; 
each  part  in  one  to  its  corresponding  part 
in  the  other  triangle. 

(rf)  In  five  trapezoids  ABCE,  ACDE, 
CD6A,  ABDE,  and  BDEA,  are  in  like 
manner  wholly  equal  part  for  part. 

(e)  The  angles  of  the  pentagon,  as 
ABC,  are  each  divided  into  three  equal 
parts  by  the  diagonals  BE,  BD,  drawn 
to  the  angular  point ;  each  of  these  parts 
is  equal  to  the  vehtlcal  angle  of  the  con- 
structive triangle  CAD;  and  any  two 
of  them  together  are  equal  to  either  of 
the  equal  angles  ACD  or  ADC  at  the 
base  or  the  constructive  triangle. 

Produce  CD,  BE ;  draw  EF  perpen- 
dicular to  BC ;  produce  it  to  meet  CD  in 
H ;  join  HB ;  and  draw  HG  parallel  to 
AC,  meeting  EB  in  H. 
Since  CD  is  produced,  we  have 
ACH=ADC  +  CAD=ACD  +  ACB- 
BCD ;  or  HCB«BCE.  Also  the  angles 
EFC,  HFC,are  equal,  being  right  angles 
by  construction  ;  and  the  side  CF  com- 
mon :  wherefore  the  other  sides  are  equal 
each  to  each,  viz.  HC»CE,  HF»F£ 
(i.  26.) 

But  since  BEC  is  an  isosceles  triangle, 
the  perpendicular  EH  bisects  the  base  in 
F,  and  BE  is  parallel  to  GH,  it  is  easilv 
deduced  that  the  four  triangles  which 
have  the  common  point  F  are  in  all 
respetts  equal  to  one  another ;  and  hence 
that  the  triangle  HOB  is  in  all  respeots 
equal  to  ECB.  That  is,  HB»BE,  and 
tlie  angle  BHC»  BEC. 

Now,  a  line  FE  perpendicular  to  BC 
in  any  one  position  of  the  plane  which 
revolves  about  BC  will  be  perpendicular 
to  it  in  all  positions  ;  and  hence,  when  it 
is  brought  into  continuity  with  its  origi- 
nal position,  or  so  that  its  faces  are 
reversed.  Whence,  after  the  partial  cfx- 
pansion  of  the  knot  by  turning  about 


BC,  the  line  FE  will  be  in  the  position 
FH ;  and  because  FH-=FE,  the  point  F 
will  coincide  with  H,  and  the  triangle 
BEC  with  BHC.  The  side  CE  therefore 
coinciding  with  CH,*and  CH  being  the 
prolongation  of  CD,  the  condition  of 
linearity  is  fulfilled  as  regards  one  dia- 
gonal CE  of  the  expanded  knot,  and  its 
adjacent  side  CD. 

A^ain ;  because  AB  is  parallel  to  CE, 
and  BE  to  CD,  wc  have  the  angles 
ABE=ECD=CEB=CHB ; 
and  hence  ABH  is  one  straight  line ;  and 
hence  the  angle  6BH»ABE.  And 
since  GH  is  parallel  to  AC  by  construc- 
tion, we  have  GHB-B  AC -BE  A.  The 
triangles  GBH,  ABE  are  hence  in  all 
respects  equal  (i.  26  ;)  and  as  when  the 
plane  A6uE  is  turned  over,  BE  coin- 
cides  with  BH ;  and  therefore  the  triangle 
ABE  with  GBH,  each  part  with  each 
part  respectively. 

The  continuity  of  the  diagonal  BE, 
and  its  adjacent  edge  AB,  in  the  partially 
expanded  knot  is  hence  conclusive ;  and 
the  trapezoid  ABCE  takes  a  continuous 
position  with  respect  to  the  trapezoid 
^CDE :  their  lonser  and  shorter  parallel 
sides  being  simply  reversed  in  position 
upon  the  edges  of  the  ribbon. 

If  the  remaining  part  of  the  unfolded 
knot  be  supposed  to  accompany  the 
opened  part  ABCE  in  its  revolution 
about  Be,  theti  the  trapezoid  ABCE  will 
be  capable  of  revolution  about  A£  in  its 
new  position  HG.  By  similar  reasoning 
it  may  then  be  shown  to  unfold  into  the 
position  GHEL,  having  the  longer  of 
the  parallel  sides  EC  continuous  of  GB, 
and  the  shorter  continuous  CH ;  and  so 
on  till  all  the  trapezoidal  segments  of  the 
ribbon  be  openea  out. 

We  have  now  arrived  at  this  conclu- 
sion, that  if  trapezoids  of  ribbon  all  equal 
to  each  other,  and  each  equal  to  the 
figure  formed  by  three  contiguous  sides 
and  the  diagonal  of  a  regular  pentagon, 
be  rendered  coherent  at  their  junctions 
BC,  AE,  CD,  AB,  DE ;  and  then  opened 
out  as  above  described,  they  will  form 
one  continuous  ribbon. 

SehoHum  oH  thi  AnafysU, 

Viewed  as  a  theoreiii,  this  analysis  Is 
complete ;  and  if  proposed  as  a  problem, 
to  tie  a  fiat  pentagonal  knot,  it  is  so  far 
complete  that  the  construction  is  readily 
suggested  from  this  analysis.     We  see 
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how  to  trace  the  folds  upon  the  libboD, 
or  rather  know  the  forms  of  its  trape- 
soids  when  so  divided.  It  may,  however, 
be  worth  while  to  give  that  construction. 
The  immediate  object,  however,  of 
this  scholium,  is  to  enforce  a  doctrine 
respecting  the  analysis  of  theorems  that 
I  have  elsewhere  enunciated.  It  is,  that 
the  analysis  of  a  theorem  is  the  demon- 
stration of  one  or  other  of  its  converses. 
Thus,  instead  of  proving  that  a  ribbon 
folded  up  pentagonally,  folds  into  a  regu- 
lar pentagon,  the  truth  of  this  is  assum- 
ed, and  it  is  proved  that  the  pentagonal 
tie  is  expansible  by  unfolding  into  a  se- 
ries of  trapezoids  which  take  positions 
coincident  with  the  continuous  edges 
of  the  ribbon.  The  direct  proposition, 
that  is  the  one  proposed  to  be  proved, 
takes  the  form — ^that  if  a  ribbon  have  a 


series  of  creases  made  in  it,  so  that  the 
trapezoids  shall  have  a  specific  form,  ^e 
ribbon  doubled  over  at  these  creases  will 
form  a  flat  knot,  the  edges  of  the  ribbon 
forming  the  sides  and  diagonals  of  a 
regular  pentagon. 

In  my  view,  a  clear  perception  of 
this  relation  between  the  analysis  and 
synthesis  of  a  theorem  is  of  great  impor- 
tance towards  a  right  understanding  of 
geometrical  analysis  generally. 

SYNTHESIS.— We  shall  first  traoe 
the  creases  of  the  ribbon,  so  that  it  shall 
fold  about  them  into  a  regular  pentagon ; 
and  then  prove  that  no  other  creasing 
would  allow  the  ribbon  to  be  folded  into 
any  pentagon  whatever,  without  crump- 
ling or  tearing. 

(1.)   To  crease  the  ribbon* 
2. 


Let  VW,  XY,  be  the  patTillel  edges  Of 
the  ribbon ;  and  D  be  chosen  as  the 
starting  point  of  the  folding.  Take  atijr 
distance  jDR  on  X Y,  and  construct  the 
triangles  RSD  to  fulfil  the  conditions  of 
it.  10  J  and  let  DS  meet  VW  in  T. 
Make  in  succession  DW,  DC,  CB,  BG, 

GH,  HK,  KL, ,  PQ,  each  equal  to 

DT;  and  the  cross-lines  D£,  CB,  ... 
MN,  PQ,  will  be  the  creases  of  the 
ribbon. 

To  prove  this  we  have  only  to  estab- 
lish that  BCD£  is  a  trapezoid  similar  to 
that  in  fig.  1,  or  in  the  fig.  to  Euc,  iv. 
11 ;  and  that  all  the  other  trapezoids  so 
constructed  are  similar  and  equal  to  this, 
and  disposed  with  respect  to  each  other 
as  in  the  expanded  ribbon  in  the  analy- 
sis : — both  of  which  are  such  very  sim- 
ple geometrical  processes  as  to  render 
unnecessary  any  further  details  here. 

Moreover,  by  a  simple  reversal  of  the 
terms  of  each  step  or  the  analysis  (or 
the  process  of  the  unfolding)  it  may  be 
shown  that  when  these  trapezdldd  It6 
doubled  up  in  succession,  they  will  take 


positions  identical  With  the  correspond- 
ing ones  of  the  regular  pentagon. 

Whence  it  follows,  that  a  ribbon  eon 
be  folded  so  as  to  form  a  regular  penta- 
gon, and  the  positions  of  its  creases  have 
been  predetermined. 
.  (2.)  The  ribbon  cannot  be  folded  into 
any  other  pentagon,  without  rupture  ot 
duplication. 

For  let  tts  admit  the  least  possible 
divergence  from  the  regular  pentagon : 
that  is,  take  the  most  favourable  case  to 
the  denial  of  the  truth  of  our  proposi- 
tion. 

Fig.  3. 


'i 
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Thus,  let  ABODE  be  the  regular 
pentagon  into  which  the  ribbon  can  be 
folded,  as  already  shown ;  and,  if  possi- 
ble, let  the  ribbon  be  capable  of  folding 
into  the  pentagon  A^fiCDE,  where  A' 
is  in  A B  produced;  and  draw  A'C,  A'D, 
A'E. 

Then  since  A'C,  DE  are  portions  of 
the  opposite  edges  of  the  ribbon,  A'C  is 

Jaraltel  to  DE.  Also  AC  is  parallel  to 
>£  by  the  former  reasoning ;  and  hence 
A'C,  AC  are  parallel,  or  coincident. 
They  are  not  coincident,  since  A'  is  a 
different  point  from  A  and  without  the 
line  AC. 

The  same  kind  of  reasoning  applies  to 
A'E  being  parallel  to  A£,  and  A'D  to 
AD. 

Whence  in  this  case  the  ribbon  must 
be  narrowed  in  one  part  and  widened  in 
another,  (so  that  the  knot  shall  be  formed 
at  all,)  contrary  to  the  conditions  from 
which  we  set  out  In  other  words,  the 
ribbon  must  have  serrated  instead  of 
straight  edges. 

In  the  same  way  any  other  special 
hypothesis  respecting  the  divergency  of 
the  knot  from  a  regular  pentagon,  will 
lead  to  discrepancies  of  result  of  the  same 
general  kind. 

It  may  to  some  minds  be  more  satis- 
factory, as  geometrically  it  would  be 
more  elegant  and  systematic,  to  make  no 
hypothesis  whatever  as  to  the  nature  of 
the  irregularity  of  the  supposed  penta- 
gon. Nor  is  the  proof  difficult  in  this 
form,  though  its  details  are  somewhat  long. 
The  conditions  of  such  a  mode  of  estab- 
lishing it  will  hence  be  merely  indicated 
here ;  vii.,  to  show  that  in  an  irregular 
pentagon  the  following  relations  cannot 
co-exist: 

.  (a.)  That  the  diagonals  cannot  ail  be 
parallel  to  the  opposite  sides,  and  equi- 
distant from  them ;  as  AC  and  DE,  BD 
and  A£,  eto. 

(6.)  That  the  acute  angle  of  the  tra- 
peiium  BCD  is  the  supplement  of  the 
angle  of  the  pentagon  BCD;  and  so 
likewise  with  each  of  the  other  four 
cases  simultaneously  with  them. 

Scholium.  —  Perhaps  there  are  few 
figures  that  possess  a  more  interesting 
series  of  properties  than  the  regular 
pentagon  ;  and  for  the  most  part  these 
are  almost  isolated  from  the  properties  of 
all  other  regular  polygons,  except  those 
whoee  sides  are  numerical  multiples  of 


five.  There  is,  indeed,  one  property 
which  connects  it  with  the  hexagon  and 
decagon  conjointly,  and  likewise  one 
which  connects  it  with  the  decagon  and 
the  constructive  triangle.  These  are 
given  by  EttcUd,  xiii.,  10  and  9  respec- 
tively. Some  others  are  strewed  aboal 
in  different  places  ;  but  there  are  many 
yet  discoverable — ^as  not  a  small  number 
have  presented  themselves  to  my  mind, 
when  engaged  in  inquiries  directed  to 
special  purposes,  but  oollateral  only  to  a 
general  investigation  of  the  properties  of 
tne  pentagon  in  their  natural  relation  to 
one  another.  Some  of  these  appear  to 
be  cardinal  properties ;  that  is,  such  as 
form  the  nuclei  of  separate  classes  of 
properties.  May  I  here  recommend 
them  to  the  attention  of  younger  geome- 
ters ?  I,  at  least,  have  little  reason  to 
anticipate  the  command  of  the  time 
necessary  for  pursuinfi^  the  inquiry. 

The  division  of  the  line  itself  (the 
side  of  the  constructive  triangle  in  ir, 
10),  has  attracted  much  attention.  It  is 
given  as  a  problem  in  ii.  11 ;  it  is  again 
ffiven  as  vi.  30 :  and  at  the  opening  of 
the  Sixth  Book  it  is  designated  also  by  a 
name.  This  name  is  rather  a  phrase 
than  a  mere  compound  term,  and  highly 
elliptical  in  its  form  ;  and  there  is  rea- 
son to  think  that  even  this  has  been  eor- 
rupted  in  its  turn,  and  after  the  strict 
signification  of  it  had  been  lost— as  no 
one  has  yet  been  able  to  supply  the 
omitted  words,  so  as  at  the  same  time  to 
**  make  sense  and  grammar,*'  either  in 
Greek  or  English.  The  phrase  "ex- 
treme and  mean  ratio"  is  simply  an 
absurdity,  if  Euclid's  previous  defini- 
tions (the  dth  Book)  be  retained. 

Many  names  have  been  proposed  for 
this  division  of  a  line.  Lucas  de  Bui^ 
was  so  enamoured  of  it  that  he  wrote  a 
folio  volume  to  illustrate  that  everything 
beautiful  in  art  or  nature  (the  human 
fi^re  included)  was  fashioned  after  this 
division  of  a  line.  In  his  eyes  it  formed 
the  Creator's  working  rule ;  and  he  called 
it  accordingly  the  <*  Divine  Section.** 
The  most  eligible  term  is,  perhaps,  that 
of  Sir  John  Leslie— <<  Medial  Section  ;** 
and  I  think  it  likely  that  this  will  be  the 
ultimatelv  prevailing  one.  It  is  brief, 
sufficiently  expressive,  and  has  not  been 
appropriated  to  any  other  purpose,  from 
which  confusion  could  ensue. 

The  property  of  this  division,  its  re- 
production by  augmentation  and  diminn- 
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tion  ad  ti|/Sfiita«,  is  the  best  known— 
and  was  known  to  de  Burgo.  It  is,  how- 
ever, but  one  of  a  most  interesting 
series  of  properties,  very  few  of  which 
appear  to  haTe  been  noticed  by  geome- 
ters— though  thej  would  amply  repay 
the  tronble  spent  npon  their  investiga- 
tioQ. 

Lest,  however,  I  should  be  supposed 
to  be  mannfwturing  a  new  version  of 
*' Much-Ado  about  Nothing,'*  I  will 
desist  from  further  remark. 

T.  S.  D. 

flhooto^  HID,  Anguft  1, 18M. 


MOBS  womx  voA  BNomaBas! 
Blaekfriars  -  bridge  continues  to  fol- 
low the  footsteps  of  its  elder  brother 
of  Westminster,  by  sinkinff  deeper  and 
deeper  ererr  day.  One  of  the  piers  is 
reported  to  have  subsided  firom  10  to  12 
inches,  and  well  it  may,  for  the  current 
18  running  through  the  foundation  like  a 
aleve.  The  authorities  are  greatly 
alarmed,  and  no  wonder,  for  most  of  the 
arch  stones  over  the  crown  haunches 
of  the  centre  arch  have  cracked  right 
through.  The  diving-bell  has  been  at 
work  all  the  week,  and  the  divers  report 
that  the  water  has  washed  away  the  oed 
of  the  river  below  the  bottom  of  the 
piles.  As  a  remedy,  they  are  throwing 
Darge-loads  of  Kentish  rag  stone  into  the 
river  for  the  purpose  of  preventing  the 
wash,  which,  now  that  Old  London- 
bridge  has  been  removed,  has  been 
freatly  increased.  The  fact  is  that  the 
ed  of  the  river  is  adjusting  or  lowering 
Itself  to  the  increased  inclination  given 
to  it,  and  has  sunk  so  low  that  the  step- 
ping courses  of  Waterloo  and  South- 
wark  •  bridges,  which  were  formerly 
covered,  are  new  visible  at  low  wau*r ; 
which  is  also  the  case  with  the  mouths  or 
outlets  of  all  the  sewers  which  empty 
themselves  into  the  river.  Fortunately 
for  the  more  recent  bridges  of  Yaux- 
hall,  Waterloo,  Sonthwark,  and  London, 
the  change  has  been  anticipated  by  car- 
rying their  foundations  down  to  the  clay, 
or  they  would  have  shared  a  similar  fate 
to  Westminster  and  Blaekfriars.  Report 
says  also,  that  it  is  contemplated  to  use 
iron  piles  for  the  foundations  of  the  new 
bridge  of  Westminster,  driven  by  atmo- 
spheric pressure,  on  the  late  Dr.  Potls's 
principle.    If  so,  we  shall  have  such 


another  mess  as  happened  with  the  foun- 
dation of  Windsor- bridge,  which  gave 
way  from  being  built  on  a  foundation  of 

Jnles  driven  on  Dr.  Potts's  plan.  The 
ates  of  Westminster  and  Blaekfriars 
ought  to  serve  as  a  w  aming  against 
experimental  engineering. 

Pons  AsiNoaoK. 


m.  rAXTON's  DBsoaiFTioiff  ov  HIS  nasi  on 

VOA  THS  BVILDINO  FOA  THB  BXHIBITtON 
OF  1851. 

On  the  6th  inst.,  a  meeting  was  held  in 
the  Town-hall,  Bakewell,  in  support  of  the 
proposed  Nattonal  Exhibition  for  1851. 
The  Etri  of  BarUngton  presided,  and  hav- 
ing opened  the  proceedings,  was  followed  by 

Mr.  Faxton,  who  said,  that  until  there 
was  a  squabble  in  the  newspapers  about  the 
site  and  plans  for  the  proposed  Bzhibition,  he 
had  never  tamed  Ids  attention  to  it.  It  was 
not  for  him  to  speak  of  the  merits  of  his 
design ;  he  would  leave  the  anaaimous  sdee- 
tion  of  the  six  well  qualified  gentlemen  who 
acted  as  the  Committee  to  speak  for  itself. 
(Hear,  hear.)  He  wonld  confine  himself  to 
a  few  particulars  regardfaifthe  dimensions 
and  construction.  The  building  would  bd 
2,100  feat  long  by  400  broad.  The  centre 
aiile  would  be  120  feet  broad,  or  10  foet 
wider  than  the  Conservatory  at  Chatsworth. 
When  he  oommenoed  designing  this  building 
he  knew  that  so  vast  a  struetnrs  as  this  must 
necessarily  be  made  as  simple  as  possible  in 
its  details,  else  it  would  be  impossible  to 
carry  it  out ;  ha  therefore  endeavoursd  to 
make  it  up  with  as  few  details  as  possible. 
The  glsss  and  its  iron  supports  comprised 
the  whole  structure.  The  columns  were 
precisely  the  same  throughout  the  building, 
and  would  fit  every  part ;  the  same  might  be 
said  of  each  of  the  bars ;  and  every  piece  of 
glass  would  be  of  the  same  size — ^namely, 
four  feet  long.  No  numbering  or  marking 
would  be  required,  and  the  whole  would  be 
put  together  like  a  perfect  piece  of  machi- 
nery. Mr.  Pax  ton  explained  that  the  water 
is  brought  down  valleys  on  the  roof,  and 
thence  down  the  columns ;  that  the  water 
in  no  instance  has  further  than  12  feet  to 
run  before  it  is  delivered  into  the  valleys  or 
gutters ;  and  that  the  whole  is  so  constructed 
as  to  carry  the  water  outside,  sad  the  con* 
densed  water  inside.  The  buQding  is  dirided 
into  broad  and  narrow  compartments,  and 
by  tieing  these  together  there  is  little  for  the 
cross-ties  of  the  centre  to  carry.  The  build- 
ing is  entirely  diTided  into  24  places— in 
short,  everything  runs  to  24,  so  that  the 
fptk  is  mtde  to  square  and  fifc|  without  any 
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small  detail  being  left  to  carry  oat.     The 
number  of  columns,  15  feet  long,  is  6,024  ; 
there    are    3,000  gallery  bearers  ;    1,245 
wrought  iron  girders ;  45  miles  of  sash  bars ; 
and  1,073,760  feet  of  glass  to  cOTer  the 
whole.    The  site  will  stand  upon  upwards 
of  20  acres  of  ground,  but,  by  an  arrange- 
ment of  Mr.  Paiton's,  the  available  spaoe 
which  may  be  afforded  by  galleries  can  be 
extended  to  about  30  acres  if  necessary.    In 
so  far  as  merit  was  concerned,  in  his  (Mr. 
Ffexton't)    Qpinioni  the  plan    ocoapied   a 
aeoondary  position  In  comparison  with  the 
execution  of  it,  and  which  would  speak 
Tolomes  in  favour  of  the  ingennltyy  perse- 
yerance,  and  industry  of  Englishmen.    The 
plan,  as  he  had  shown  them,  was  simple 
enough ;  but  their  surprise,  if  they  could 
form  any  calculation  of  the  gigantic  size  of 
the  structure,  would  be  great  Indeed,  when 
he  told  them  that  the  whole  would  be  covered 
in  by  the  1st  of  January  next,  and  he  was 
as  firmly  persuaded  that  it  would  be  accom- 
plished to  the  day  as  he  was  sure  that  he 
was  addressing  that  meeting.  That  fact  alone 
would  show  the  skill  and  industry  of  English- 
msn.     He  proceeded  to  state  that  the  gal- 
l  srj  of  the  building  would  be  24  feet  wide, 
and  would  extend  a  distance  of  nearly  six 
miles.    Now  if,  after  the  purposes  of  the 
Exhibition  are  answered,  it  was  thought 
desirable  to  let  the  building  remain — and  he 
sincerely  hoped  it  would  not  be  pulled  down 
nor  shipped  to  America — if  they  chose  (o 
let  it  remain,  see  to  what  a  purpose  it  might 
be  applied.    There  might  be  made  an  excel- 
lent carriage  drive  round  the  Interior,  as  well 
as  a  road  for  equestrians,  with  the  centre 
tastefully  laid  out  and  planted,  and  then 
there  would  be  nearly  six  miles  of  room  in 
the  galleries  for  a  promenade  for  the  public. 
With  regard  to  the  ventilation  and  the  rays 
of  light,  he  would  say  that  the  former  was  a 
very  peculiar  part  of  the  plan.    The  whole 
building,  four  feet  round  the  bottom,  will  be 
filled  with  louvre  or  "luffer"  boards,  so 
placed  as  to  admit  air,  but  exclude  rain. 
On  the  inside  of  tliat  there  will  be  a  canvass 
to  move  up  and  down,  and  in  very  hot  wea- 
ther it  may  be  watered,  and  the  interior  kept 
cool.    The  top  part  of  the  centre  building 
is  put  up  almost  entirely  for  the  purposes 
of  ventilation  ;  and  he  thought  it  would  be 
found  that  if  he  had  erred  at  all  in  respect 
of  the  means  of  ventilation,  there  would  be 
found  too  much  rather  than  too  little.     By 
covering  the  greater  part  of  the  buildiug  with 
canvass,  a  gentle  light  would  be  thrown  over 
the  whole  building ;  and  the  whole  of  the 
glass  at  the  top  of  the  northern  side  of  the 
building  would  give  a  direct  light  to  the 
interior.      If  more  light  was  wanted,  the 


means  of  affording  it  were  provided.  It 
was,  in  short,  impossible  to  devise  a  plan 
better  calculated  for  the  purposes  of  light 
and  ventilation.  Since  the  contract  had 
been  taken  by  Messrs.  Fox  and  Hendenon, 
he  had  suggested  to  them  a  plan  by  whiefa 
they  might  effeet  some  saving  of  expenae, 
and  alio  promote  their  convenience.  He 
recommended  them  to  erect  scaffold  poles 
by  tibe  sides  of  the  columns  to  support  the 
eanvass,  and  thus  the  workmen  would  be 
enabled  to  ooDatruet  the  building  under  its 
shelter.^Dai/y  Newi. 


FALL  OF  A  FACTOBT  AT  STOCKPOET, 

30  JULY, 1850. 

[On  the  30th  July  last,  a  large  portion  of 
a  new  factory,  erected  near  Stockport  for 
Mr.  Cephas  Howard,  fell  to  the  ground, 
and  caused  the  death  of  thirteen  penons. 
An  Inquest  was  subsequently  held  on  tiw 
bodies  of  the  deceased,  when  the  jury  found 
that  they  **  had  come  to  their  deaths  acci- 
dentally through  the  partial  falling  of  the 
floors,"  whieh  '*  were  «i|pif»orM  ip  a  cut 
trem  bemm  qfan  imperfeei  co«t#rtie#iofi,  amd 
qf  an  improper  eakulation,  conHdering  ike 
weight  it  had  to  bear.*'  We  extract  from 
the  proceedings  at  the  Inquest  the  descrip- 
tion given  of  the  building  by  Mr.  Hopkin- 
son,  of  the  firm  of  Messrs.  Wren,  Bennett, 
and  Co.,  by  whom  the  building  was  designed 
and  the  iron-work  furnished,  and  his  expla- 
nation of  **  the  calculation  **  which  the  ver- 
dict declares  to  have  been  "improper." 
We  give  also  the  Report  made  to  the  Jury 
on  the  subject  by  Mr.  Wm.  Fairbairn^  C.E., 
by  which,  no  doubt,  the  Jury  were  guided 
to  the  conclusion  at  which  they  arrived,  and 
which  will  be  found  to  contain  much  valuable 
matter,  of  universal  interest  to  the  engineer- 
ing profession.  Figs.  1,  2,  3,  4,  5,  and  6 
of  the  accompanying  engravings  have  been 
made  from  those  exhibited  to  the  Jury  by 
Mr.  Uopkinaon.  Fig.  1  is  a  longitudinal 
elevation,  and  fig.  4  a  plan  of  the  beam 
which  gave  tvay  and  brought  down  with  it 
the  greater  part  of  the  five  floors  above; 
fig.  2  is  a  section  of  the  beam  through  the 
centre ;  fig.  3  a  section  of  It  on  the  Ihie  of 
fracture ;  and  fig.  5  a  section  of  the  broken 


FAIL  OF  A  FACTOEY  W  8TO0KPOBT,    30  JULT,  1850.  181 


=iii^«,^.%j 


'^ClT^Hit^^    __^:@ 


pUlw.  We  kdd  two  iketeha  with  which 
we  luie  bwQ  fkTOored  from  sDotber  miuce ; 
OM  {fig.  6)  bdug  ■  plw.  uid  the  oUmt 
(fig.  J),  >  longttDdiiul  wctioa  or  tba  build- 
ing. He  portion  of  tbe  floon  which  fell 
WM  til  th&t  iodnded  within  the  linei  c,  c,  e,  c, 
■f.  7,  «omprdkCBdlag  aa  uu  oF  iboBt  1200 
■qnare  l^.j 

Mr.  HopUiumt't  SMematt. 

Wo  were  emiiloyed  by  Mr,  CephM  HowMd 
to  faniiah  dnKiagi  for  tha  milt,  and  to 
inperiDEeDd  iU  erection;  we  conatrucled  the 
water-wheel,  >■  well  aa  the  aharting  and 
gcariag  ;  we  did  not  coatract  for  tbe  erec- 
tion of  sny  part  of  ths  mill;  we  had  ipeci- 
mnia  of  the  aiie  of  th»  mill  j  ibe  mill  waa 
not  boUt  ■cconUng  to  the  original  drawioga, 
but  in  iceordanee  with  aabieijaEnt  oaei ; 
tbe  liie  of  the  mill  waa  to  be  140  feet  long 
inaide,  aapported  by  14  regular  10  feet  bejs, 
the  width  60  feet,  in  three  cotnpsrtmentl  of 
ID  feet  each.  The  mill  waa  originallf  de- 
algned  to  befooratonTaiDhrighti  ■  portion 
wii  Are  atoreja,  where  there  wai  a  oeltai  for 
tma  baji  at  tiia  wett  end.  To  tnperlatead 
tlie  ereollon  of  the  works  eSectnallj,  we  had 
on  the  groond  Mr.  Daniel  Gloier,  ai  cletk 


of  tlie  worki  j  I  bad  great  eonfldence  in  him 
from  prevlom  knowledge,  and  from  hla  con- 
duct in  thii  matter.  In  caa«  aDythiDgwas 
wrong,  the  ultimate  appeal  was  left  to  Wren 
and  tJennelt.  This  mill  was  intended  to  be 
toined  in  part  bj  a  water-wheel ;  there  waa 
■  tnnnel  under  the  mill,  19  feet  wide  and 
22  feet  high ;  it  waa  under  the  whole  length 
of  the  mill,  and  from  the  first  it  waa  IntEnded 
that  the  water-wheel  should  be  filed  in  this 
tunnel;  the  filing  of  the  water-wheel  In  this 
place  woold  not,  accordlDg  to  the  original 
drawings,  have  Interfered  with  the  pillara. 
The  filing  of  tbe  nheel  rendered  It  necea- 
sar;  to  diipensa  with  one  of  the  pillara  ;  one 
entire  range  of  piUari  goes  right  throagh 
the  old  arch  or  tnnnel  down  to  the  rock 
below  )  fiiat  of  all  tliejr  were  wedged  in 
the  arch,  and  then  connected  by  Ue-bara 
with  each  other,  and  the  adjoining  walls ; 
those  pillars  were  cruciform  in  aectioo ; 
where  the  water-wheel  waa  intended  to 
be  one  pillar  could  not  be  put,  because 
it  waa  under  it ;  we  designed  a  plan  to 
dispenae  with  the  pillar ;  a  large  cast-iron 
fiange  beam  with  a  cnned  top  was  snbitl- 
tated  \  it  was  3  feet  4i  inchea  deep  in  the 
middle ;  the  bottom  flange  waa  20^  inchet 
wide,  and  of  an  aieragewf  3^1neba  tblok; 
tbe  length  of  the  beun  waa  20  teeT.  from 
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centra  and  centre ;  the  depth  of  the  beem 
■t  the  end  was  20i  inohea  ;  the  top  flange 
waa  9^  inehea  broad,  hj  2  inchea  thick  in 
the  middle ;  the  dimenaiona  in  the  drawing 
of  the  beam  prodnoed  an  correct— -(aee 
flgs.  1, 2, 3, 4,)— the  enda  of  the  large  beam 
weraeironlart  forming  a  gland;  the  beam 
waa  completdj  circnlar,  went  ofer  the  pil- 
lara,  and  went  orer  oollara  on  each  column 
prepared  to  recetTC  it ;  the  dinmeter  of  the 
drde  ia  9^  inehea  inaide ;  we  deaigned  two 
Golnmna  to  support  thia  beam ;  they  were 
erndform  in  aeotion,  like  the  other  long 
onea ;  they  were  23  feet  long  to  the  nnder- 
aide  of  the  beam  ;  they  wera  mnch  longer 
than  the  other  oolnmns,  aa  they  had  much 
mora  to  carry,  being  \^  inchea  acroaa  the 
middle  one  way,  and  18^  acron  the  middle 
the  other  way,  and  2^  inohea  thick  in  metal ; 
they  were  11  inchea  acroaa  the  transrerse 
bare ;  the  collar  which  anpported  the  beam 
waa  18  inchea  in  diameter  i  one  entire  line 
of  column,  four  atoreya  in  height,  reated 
npon  the  centre  of  the  large  beam,  which 
also  carried  in  boxea  prepared  to  reeeiTe 
them  the  enda  of  the  two  of  the  ordinary 
fire-proof  beama,  forming  part  of  the  ground- 
floor,  or  the  floor  immediately  oyer  the 
cellar;  these  were  bolted  to  each  other 
through  the  large  traoarerae  beam,  extended 
to  walla  on  each  aide,  and  were  intended  to 
prevent  the  beam  giving  way  aidewaya,  aa 
wdl  aa  to  aupport  the  floor ;  we  consider 
that  lateral  atay  waa  of  great  imporUnce  in 
maintaining  the  atability  of  the  atmcture ; 
we  determined  the  form  and  weight  of  the 
beam  upon  caleulatlona  baaed  upon  expe- 
rience ;  we  diould  have  aToided,  if  practi- 
cable, placing  the  entire  weight  of  a  row  of 
columna  on  the  middle  of  the  beam;  we 
oonaider  that  altogether  the  machinery, 
arehea,  and  pillara,  reating  on  the  beam, 
would  be  equal  to  62  tone ;  that  ia  the  load 
we  belicTe  waa  conatantly  on  the  middle  of 
the  beam  ;  we  alao  considered  it  might  aome 
day  alao  be  loaded  with  people,  and  that 
waa  the  moat  conaiderable  strain  that  could 
by  poasibility  come  upon  it;  that  might 
increaae  the  weight  upon  the  centre  for  a 
time  to  81  tona,  supposing  the  two  storeys 
of  the  four  wera  loaded  with  people  atanding 
aa  cloaely  aa  they  could  be  packed.  From 
oalcoletiona  baaed  upon  experience,  I  come 
to  the  oondualon  that  the  beam  would 
break  when  a  weight  waa  upon  it  of  280 
tona ;  I  cannot  giro  any  idea  aa  to  the  break- 
ing weight  Of  the  two  pillan,  which  sup- 
ported the  beam.  They  wera  fit  to  bear  the 
greateat  weight  I  ever  ralculated  could  come 
upon  them.  The  craciform  form  of  pillara 
was  adopted  after  matura  deliberation,  and 
for  important  pi^ctical  reaaona  ;  it  was  not 
ihat  we  oonaidered  thia  form  the  strongest. 


or  that  it  permitted  the  moat  economical 
distribution  of  the  meUl;  I  beUere  this  ia 
atill  the  aubject  of  debate  amongat  adentifie 
men ;  our  dedsion  in  fiiTOur  of  the  ernd- 
form ahape  waa  influenced  by  aconaideratlmi 
that  in  caatinga  of  anch  extreme  lengtii,  had 
they  been  drcular  columna  of  the  anao 
wdght  aa  theae,  there  would  haTC  been  tke 
greateat  danger  and  riak  of  haTing  the  OMtal 
unaound,  or  irregular  in  thiekneaa  on  die 
ddea,  and  at  the  aame  time  there  wovid 
have  been  no  opportunity  of  praetieany 
tealing  whether  they  were  really  aound  or 
not;  but  in  the  erndform  ahape  we  coaM 
eye  it  all  round.  I  produce  a  oeation 
(fig.  5)  of  one  of  tiie  irfUan  which  ia 
broken ;  the  diameter  outalde  ia  7i  inchea  $ 
one  aide  ia  2^  hidiea  in  thiekneaa,  and 
the  other  aeren-dghtha  of  an  inch;  the 
pillar  I  refer  to  waa  one  of  the  pillars 
in  the  bottom  atorey;  it  muat  hare  been 
one  of  the  three  pillara  of  the  bottom  stocvy ; 
tiiia  pillar  ia  broken  in  two ;  the  fracture  ia 
dightly  an  oblique  one;  thia  defeot  could  not 
be  peradved  outdde  the  plUar ;  the  ernd- 
form ahape  of  pillar  allowed  more  room  for 
the  introduction  of  the  water-whedi  and  it 
aflbrded  ua  oonddenble  oonTcnlenee  in  «t- 
taching  the  breaat  or  duicea  of  tlie  water- 
whed;  I  bdieve  thia  form  of  piEar  haa bean 
need  by  arehiteeta  of  the  greateat  eminenee ; 
I  believe  they  have  been  adopted  in  the  new 
Houaea  of  Parliament  by  Mr.  Barry ;  tiie 
interior  of  the  Maneheater  Atiiencnm  reeta 
upon  four  columna  of  the  aame  deaeriptiony 
and  all  the  pillan  in  the  Free  Trade  Hall  are 
of  the  aame  deacription ;  we  wiahed  to  oh- 
tdn  aa  mnch  depth  aa  posdble  in  the  middle 
for  the  beam  orer  the  vrater- wheel ;  tiie 
modela  for  the  beam  and  pillan  were  ia- 
apected  by  ua  before  they  were  oaat :  the 
caatinga  were  made  according  to  the  modeb, 
aa  far  aa  T  know  ;  Meaan.  Wllliamaon  and 
Roberta,  of  Heaton  Norria,  furniahed  all 
the  caatinga,  under  contract  with  Mr.Howard; 
we  were  not  partiea  to  that  contract,  but  I 
bdieve  it  waa  attpulated  that  the  work  ahould 
be  done  to  our  aatisfaetion ;  I  inspected  the 
models  befora  the  beam  and  pillara  were 
cast ;  Olover  would  inspect  the  oaatinga;  we 
teated  aome  of  the  ordinary  beama ;  we  broke 
one  down  at  28itona  dead  wdght,  dung 
upon  the  middle ;  that  would  be  about  fo«r 
timea  the  load  it  would  haTC  to  bear ;  the 
laige  beam  waa  not  teated ;  the  reason  wia 
that  we  had  no  meana  of  alinging  ao  heaTy  a 
weight  aa  ita  own  load;  I  bdieve  meana 
have  been  used  in  London,  by  hydreulie 
power,  to  test  such  beams,  but  it  is  not 
usual  in  this  neighboarhood ;  the  large  pil- 
lara were  not  tested  ;  I  saw  the  large  beam 
on  the  ground  before  it  waa  put  up ;  it  waa 
the  duty  of  the  clerk  of  the  worirs  to  see  that 


FALL  OF  A  FACTOBT  AT  8T0CXMBT,  80  JTTLT^  1850, 


18S 


■Q  tli«  eattingt  were  soimd ;  after  the  large 
pfllars  were  vp,  I  iaipected  them  minutely ; 
I  iovad  them  perfeot  to  outward  appearance ; 
the  large  beams  were  pnt  in  in  the  begin- 
ning ol  September,  I  ihonld  fancy;  I  do 
not  know  wlien  the  erection  of  the  arches 
and  tile  flooring  was  oommenoed ;  the  roof 
arches  were  tnmed  in  Deoember,  and  tliat 
work  was  rapidly  proceeded  with ;  the  arches 
of  all  the  floors  wonld  he  completed  within 
three  months,  and  the  centres  cleared  away ; 
I  aa  not  aware  that  any  obserration  was  made 
when  the  weight  came  upon  the  large  l>eam 
aa  to  whether  it  deflected  or  not ;  we  looked 
along  tlie  beam  and  saw  it  looked  straight ; 
I  saw  it  looked  straight  after  the  arching  was 
complete;  I  went  myself  to  the  end  and  cast 
mj  eye  almig  it ;  we  considered  there  was  so 
large  a  margin  of  strength  that  there  was  no 
doubt  abont  ita  stability ;  at  the  time  I  looked 
along  the  beam  it  was  not  weighted  with 
machinery.    The  foundation  of  Uie  two  pil- 
lars supported  the  beam  in  solid  rock ;  there 
was  no  masonry,  but  the  pillars  were  im- 
bedded in  an  iron  plate  3  feet  square ;  the 
naiU-gearing  would  not  add  to  the  weight  on 
Uie  beam,  bnt  the  vibration  of  the  mill  might 
luiTO  an  injurious  effect  upon  the  beam  or 
any  other  part  of  the  building ;  I  do  not 
think  it  had,  but  it  might  have;  I  coniidered 
the  beam  was  so  stayed  and  supported  that 
vibration  could  hare  no  effect  upon  it ;  after 
the  first  drawings,  the  site  of  the  mill  was 
dianged ;  had  the  original  design  been  car- 
ried out  there  would  have  been  no  need  of 
n  large  beam.    The  site  of  the  mill  was 
shifted  11  feet  nearer  to  the  riTcr;  that 
eaascd  the  alterstion  in  reference  to  the 
beam ;  the  proprietors  considered  the  alte- 
ration in  reference  to  the  site  of  the  mill 
aa  improTemeot. 

*•  «  •  « 

There  must  have  been  a  most  tremendous 
strain  upon  the  mill  when  the  accident  hap- 
poicd ;  the  general  stability  of  the  mill  was 
beyond  all  question ;  the  common  piUars 
were  not  tested  beyond  an  external  examin- 
•tioB.  Hie  drawings 'prodneed  show  the 
Iraetnres  of  the  large  beam;  the  beam  is 
BOW  nearly  in  the  same  position  in  which  it 
was  found.  One  of  the  pillars  which  sup- 
ported the  besm  is  broken  off  at  the  tqp 
and  pushed  aside ;  tlie  oUier  remains  entire. 

Mr,  FatrMm'i  Report, 

Cast  iron  may  be  said  to  be  of  almost 
uniTersal  application  at  the  present  ti*iie  in 
the  construction  of  buildiogs.  Its  use  is  at 
all  CTcnts  very  extended,  and  the  repeated 
occurrence  of  lamentable  acddents,  which 
have  hurried  numbers  to  their  grsTCS  with- 
out the   means   of  escape^  or   a   single 


moment's  reflection,  eridenoes  a  deplorable 
want  of  knowledge  of  its  general  properties 
amongst  those  who  undertake  the  designing 
and  erection  of  buildinga,  and  seems  to  eall 
Ibr  the  interference  of  the  strong  arm  of  the 
law,  or,  at  least,  for  the  snperrision  of  some 
higher  authority  than  now  exists  to  enfoiee 
obedience  to  those  well-established  prind- 
pies  and  facts  which  point  out  a  way  to  its 
perfectly  secure  adaptation  when  duly  and 
accurately  proportioned  to  the  duties  it  may 
be  called  upon  to  perfbrm.  No  material  is 
of  greater  Talne  in  all  the  requirements  of 
building,  machinery,  and  the  construetive 
arts  generally ;  and  when  employed  under 
the  direction  of  men  of  knowledge  and 
judgment,  it  hUlj  esUblishes  its  claim  to  be 
reckoned  amongst  the  most  ▼aluable  mineral 
productions  of  the  country.  On  tlie  other 
hand,  when  its  application  is  undertaken  by, 
or  entrusted  to  the  management  of,  the  un- 
thinking and  ill-informed,  who  possess  no 
knowledge  of,  or  hsTc  not  taken  the  trouble 
to  make  tbemselTcs  acquainted  with  ita 
oohesiTc  strength  and  powers  of  resistanoe, 
it  becomes  in  such  hands  a  most  dangerous 
enemy,  faistead  of  a  useful  and  powerfU 
auxiliary. 

The  following  qualifications  appears  to  ne 
necessary  to  the  successful  pursuit  of  his 
profession  by  the  practloal  architect  and 
enghieer :  first,  a  knowledge  of  the  strength 
and  other  properties  of  the  matariala  whieh 
he  employs;  secondly,  the  skill  necessary 
to  dis^bute  and  proportion  the  parts  in 
such  form  as  will  insure  the  maximum  of 
strength  with  the  minimum  of  naterial; 
and  lastly,  in  the  use  of  cast  iron  aod  other 
metals,  an  acquaintance  with  the  laws  of 
expansion  and  contraction,  in  order  that  he 
might  be  enabled— in  every  construction 
whteh  requires  strength,  and  in  the  security 
of  which  the  safety  of  the  public  is  involved 
—to  reckon  with  certainty  upon  the  calcu- 
lated or  estimated  duty  of  each  particular 
casting. 

With  these  preliminary  observations,  and 
the  more  fully  to  ascertain  the  cause  of  the 
late  accident,  I  would  beg  to  direct  the 
attention  of  the  Jury  to  the  soene  of  its 
occurrence,  and  td  the  state  in  which  the 
building  may  be  supposed  to  have  existed 
previous  to  the  fall.  It  will  be  observed  that 
a  water-wheel,  about  20  feet  wide  and  18 
feet  6  inches  diameter,  was  plaoed  under 
the  floor  at  the  lower  end  of  tiie  mill,  and 
that  in  order  to  carry  those  portions  of  the 
floors  immediately  above  it,  two  columns  In 
the  form  of  a  cross,  A  A,  and  the  large 
beam  B,  were  introduced  as  a  substitute  for 
the  usual  means  of  support,  whieh,  but  for 
the  water-wheel,  would  have  gone  down  and 
rested  upon  the  solid  rock,  the  same  ai  the 
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other  parts  of  the  building.  Thig  oonld  not, 
howeTer,  be  accomplith^ ;  and  we  miut 
now  see  what  were  the  meant  adopted  to 
meet  the  difficulty,  and  afterwards  inqaire 
what  should  have  been  the  means  necessary 
to  give  stability  and  security  to  the  structure 
under  the  circumstances.  Had  the  regular 
system  of  support  followed  in  other  parts  of 
the  mill  been  applicable  in  this  particular 
spot,  and  had  not  the  introduction  of  the 
large  beam  B  been  necessitated  by  the  posi- 
tion of  the  water-wheel,  the  structure  would, 
in  all  probability,  have  been  standing  in  per- 
fect security  at  the  present  moment.  From 
this  it  follows  that,  according  to  my  judg- 
ment, it  must  be  admitted  that  the  accident 
is  attributed  solely  and  entirely  to  the  failing 
of  this  beam.  The  water-wheel  was  imme- 
diately under  the  column  which  rested  upon 
the  cross  beam.  This  beam  was  again  support- 
ed by  the  columns,  AA,  23  feet  long  (in  the 
plan  produced) ,  each  running  down,  one  in 
front  and  the  other  behind  the  water-wheelf 
to  the  bottom  of  the  tail  race.  It  may  be 
questionable,  in  some  minds,  whether  these 
columns,  of  such  great  length,  were  suffi- 
ciently strong  ;  but  on  this  point  I  have  no 
doubts,  although  it  must  be  admitted  that 
they  are  not  the  strongest  form  of  section, 
and  that  they  would  have  been  doubly  secure 
if  the  same  amount  of  material  had  been 
thrown  into  the  form  of  cylinders.  The 
columns  I,  however,  consider  were  suffi- 
ciently strong  for  the  weight  they  had  to 
support,  and  the  causes  of  the  failure  cannot 
therefore  be  connected  with  them.  With 
regard  to  the  strength  of  this  large  beam,  I, 
however,  entertain  a  totally  different  opinion ; 
and  a  comparison  of  the  load  it  had  to  sus- 
tain with  its  powers  of  resistance  will,  I 
think,  show  that  it  must  have  been  in  a  very 
precarious  position  from  the  commencement 
of  the  arching  of  the  different  floors  till  the 
very  moment  of  rupture.  To  ascertain  the 
exact  ultimate  powers  of  resistance  of  a  beam 
of  the  form  and  construction  adopted  in  the 
present  case,  it  is  a  question  of  considerable 
difficulty,  owing  to  the  large  proportion  of 
the  body  of  the  beam  which  had  been  cut 
out.  I  have  always  entertained  a  strong 
dislike  to  beams  or  girders  having  the  two 
resisting  sides  of  tension  and  compression 
separated  by  openings  of  any  kind,  either  in 
the  shnpe  of  lattice  work,  or  any  form  of 
openiug  which  has  the  tendency  to  injure 
these  two  important  forces.  I  am  a  strong 
advocate  for  a  solid  connection  of  the  upper 
and  lower  flanges  of  a  beam,  of  whatever 
form  it  is  made,  or  of  whatever  material,  and 
think  that  a  comparison  cannot  be  admitted 
between  what  the  solid  beam  would  have 
carried  (supposing  the  castings  to  be  equally 
sound  in  either  case),  and  the  we^ht  with 


which  the  open  beam  actually  broke.  On 
a  careful  comparison  of  these  weights,  I  find 
that  the  beam,  if  it  had  been  solid,  would 
have  required  a  load  of  280  tons  in  the  mid- 
dle to  insure  fracture,  whereas  it  gave  way 
with  the  weight  of  the  beams  and  ardies, 
one  row  of  coluoins  and  machinery,  not 
exceeding  SOtons.  The  ratio,  therefore,  be- 
tween the  beam,  if  solid,  and  the  beam  open, 
is  in  this  pardcular  instance  as  the  numbers 
280  to  60,  or  1  to  3^,  the  solid  beam  being 
more  than  treble  the  strength.  Now  it 
appears  to  me  that  so  extraordinary  a  dis- 
parity as  this  cannot  under  any  eireum- 
stanoes  be  reconcilable  with  the  simple 
introduction  of  openings  in  the  conducting 
or  middle  web  of  the  beam,  and  I  have, 
therefore,  been  induced  to  direct  my  atten- 
tion to  an  endeavour  to  discover  some  addi- 
tional cause  of  weakness,  which  would  satis- 
factorily account  for  the  remarkable  falling 
off  in  the  bearing  powers  of  the  beam.  After 
a  careful  consideration  and  examination  of 
the  subject,  It  is  my  opinion  that  the  same 
unfortunate  decision  which  introduced  the 
obvious  defect  observable  in  the  constmctioti 
of  the  girder  with  this  open  web,  at  the 
same  time  brought  into  operation  another, 
and,  perhaps,  even  more  formidable  element 
of  destruction,  in  the  opportunities  which  It 
afforded  to  the  effects  of  unequal  contraction 
in  the  cooling  of  the  casting.  This  dangerous 
agency  it  is,  at  times,  impossible  to  detect ; 
and  on  this  very  account  it  is  the  more  im- 
perative that  every  form  of  casting  should  be 
avoided  which  is  at  all  likely  to  call  it  into 
action.  Its  effects  are  too  disastrous  to  be 
contemplated ;  for,  in  the  present  unfortunate 
instance  we  find  the  paltry  saving  of  half  e 
ton  of  metal  has  reduced  the  strength  of 
the  beam  from  280  to  less  than  100  tone. 
This  is  a  subject  of  vast  importance  {n  the 
construction,  forms,  and  sections  of  caat- 
iron  beams,  and  I  avail  myself  of  this  oppor- 
tunity to  make  public  the  difficnltiei  whloh 
I  have  myself  repeatedly  experieaced  In  the 
casting  of  large  beams.  On  the  occasion  of 
casting  the  beams  which  supported  the 
hydraulic  presses  for  raising  the  great  tube 
at  Conway,  the  centre  breaking  weight 
of  each  beam  was,  by  calculation,  npwardt 
of  700  tons ;  and  as  each  of  these  beaass 
were  absolutely  required  to  sustain  •  load  of 
375  tons,  equally  distributed,  it  beeaiae 
necessary  to  use  every  precaution,  not  only 
as  respects  the  strength,  but  also  as  regards 
the  quality  of  the  castings,  and  the  adoption 
of  such  a  form  as  would  ensure  uniformity 
in  the  rate  of  shrinkage  which  accompanies 
the  process  of  cooling.  To  give  increased 
support  to  the  upper  or  lower  flanges  of  the 
beam,  it  was  suggested  to  introduce  vertical 
ribs  of  the  same  thickness  as  the  body  of 
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the  beam,  at  dittancet  of  three  feet  along  the 
sarface  on  each  side.    T^e  resnlt  of  this 
alteration  was,  to  use  a  familiar  expression, 
tiie  beam  became  "hide- bound;"  unequal 
shrinkage  took  place,  and  out  of  four  suc- 
cessiTe  castings  erery  one  of  them  cracked 
along  the  edge  of  the  Tertical  ribs.    These 
experiments,  and  others  which  have  been 
made  since,  convince  me  that,  in  every  cast- 
iron  beam,  the  top  and  bottom  flanges,  as 
well  as  the  body,  should  be  removed  as 
much  as  possible  from  everything  in  the 
shape  of  ribs,  and  to  arrive  at  the  practical 
section  of  greatest  strength,  it  should  be 
east  soVd  with  smooth  surface  on  all  sides. 
In  the  large  beam  now  under  consideration, 
it  appears  that  in  addition  to  the  opening, 
along  the  middle,  two  strong  vertical  ribs  witii 
a  shelf  to  receive  the  two  arch  beams  were 
introdneed.    Now,  both  of  these  have  con- 
tributed to  induce  unequal  contraction,  and 
by   that  destructive   process  materially  to 
injure  the  strenfl;th  of  the  beam.    If  this  be 
the  case,  it  would  be,  in  my  opinion,  unjust 
to  attribute  the  whole  cause  of  failure  to 
the  engineer  having  cut  out  considerable 
portions  of  the  metid  from  the  centre  of  the 
beam.     A  combined  tendency  to  destruction 
has  more  probably  been  going  on,  viz.,  one 
from  the  influence  of  unequtd  contraction, 
and  the  other  from  the  injudidous  conduct 
of  the  architect,  in  having  by  such  wide 
openings  destroyed  the  important  connection 
which  should  always  be  maintained  between 
the  top  and  bottom  flanges.     I  have,  there- 
fbre,  no  hesitation  In  stating  that  I  haye 
come  to  the  conclusion,  that  the  unfortunate 
accident  at  the  Brinksway  Mill  has  arisen 
from  the  weakness  of  the  large  beam  which 
supported  the  columns  and  brick  arches  over 
the  water-wheel.     My  opinion  further  is, 
that  although  the  bearing  powers  of  the 
beam  had  been  very  materially  diminished 
by  the  openings  made  in  it,  yet  it  appears 
that  it  is  in  some  measure  owing  to  the  un- 
equal shrinkage  of  tbe  casting  during  its 
cooling,  occasioned  by  these  very  opeiSngs, 
that  we  must  attribute  fisilure. 


ON  THS  INCRUSTATIONS  WHICH  FORM  IN 
THB  BOILRRS  OF  8TXAM  RNOINRS. 

(From  a  latter  addressed  to  Dr.  O.  Wilson, 
F.R.S.E.,  by  Dr.  J.  Davy.  Read  at  the  Edinburgh 
Meeting  of  the  Brltl<h  Association.) 

On  entering  on  this  inquiry,  which  t  did 
after  my  return  from  the  West  Indies  in 
December,  1848,  and  after  communicating 
a  short  paper  to  the  Royal  Society  **  On 
Carbonate  of  Lime  in  Sea- water,''  it  ap- 
peared  to  me  desirable  to  collect  os  many 
specimens  as  possible  of  incrustation  from 
the  boilers  of  steam  vessels,  now  so  widely 


employed  in  home  and  distant  navigation. 
•  •  •         •     The  character  and 

composition  of  the  incrustation,  whether 
formed  from  deposition  from  water  of  nar- 
row seas  or  of  the  ocean,  1  have  found  very 
similar — with  few  exceptions,  crystalline  in 
structure,  and,  without  any  exception,  com- 
posed chiefly  of  sulphate  of  lime ;  so  much 
so,  indeed,  that  unless  chemically  viewed, 
the  other  ingredients  may  be  held  to  be  of 
little  moment,  rarely  amounting  to  five  per 
oent.  of  the  whole. 

♦  •  •  • 

To  endeavour  to  prevent  the  deposition  of 
the  incrusting  matter  or  to  mitigate  the 
evil,  Tarious  methods,  it  would  appear,  have 
been  had  recourse  to — some  of  a  chemical 
kind,  as  the  addition  of  muriate  of  ammo- 
nia and  sulphate  of  ammonia  to  the  water 
in  tbe  boiler^-without  sueoess,  as  might  bo 
expected  ;^-others,  of  a  mechanieal  kind, 
with  partial  sucoess^as  the  introduction  of 
a    certain    quantity  of   sawdust  into   the 
boiler,  or  the  application  of  tallow,  or  of  a 
mixture  of  tallow  and  plumbago  to  its  inside, 
to  prevent  close  adhesion,  and  the   more 
easy  separation    of  the  incrusting  matter 
either  by  percussion,  using  a  chisel-like  ham- 
mer—or by  contraction  and  unequal  expan- 
sion, by  means  of  flame  kindled  with  oakum, 
after  emptying  the  boiler  and  drying  it.     Of 
all    the    methods    hitherto   used,  that    of 
«  blowing  ofi","— that  is,  the  discharging  by 
an  inferior  stop-cook  a  certain  quantity  of 
the  concentrated  water  of  the  boiler  by  the 
pressure  of  steam,  after  the  admission  above 
of  an  equivalent  quantity  of  sea  water  of 
ordinary  density,  appears  to  be,  from  the 
reports  made,  the  most  easy  in  practice,  the 
least  unsuccessful,  and  the  most  to  be  relied 
on.    But  it  can  be  viewed  only  as  a  pallia- 
tion.   Considering  the  oomposition  of  the 
incrusting  matter  and  the  properties  of  Its 
principal  ingredient — ^the  sulphate  of  lime, 
a  compound  soluble  in  water  and  in  sea 
water,  and  deposited  only  when  the  water 
containing  it  is  oonoentrated  to  a  certain 
degree,  there  appears  to  be  no  difBcnlty  theo- 
retically iil  naming  a  preventive.    The  cer- 
tain preventive  would  be  the  substitution  of 
distilled  or  ndn  water  in  the  boiler  for  sea 
water.    Of  this  we  have  proof  in  the  efll- 
cacy  of  Hall'l  condenser,  whieh  returns  the 
water  used  as  steam,  condensed,  after  baring 
been  so  used: — but,  unfortunately  for  its 
practical  success,  the  apparatus  is  described 
as  being  too  complicated  and  expensive  for 
common  adoption.  Further  proof  is  afforded 
in  the  fact  that  the  boilers  of  steamers  nari- 
gating  lakes  and  rivers  In  the  waters  of  which 
there  is  little  or  no  sulphate  of  lime,  month 
after  month  in  continued  use,  remain  free 
from  incrustation.    This  I  am  assured  Is  tbe 
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cue  with  th«  ateamen  that  have  been  plying 
several  summen  auccetsiTelj  on  the  lake  of 
Windermere.    And  it  may  be  inferred » that 
in  sea-going  steamers  in  which  sea  water  is 
nsed  in  the  boiler— or,  indeed,  any  water 
containing  snlphate  of  lime,  the  prevention 
of  deposition  may  be  effected  with  no  less 
certainty  by  keeping  the  water  at  that  de- 
gree of  dilution  at  which  the  snlphate  of 
lime  is  not  separated  from  the  water  in  which 
it  is  dissoWed.    From  the  few  trials  I  have 
made,  I  may  remark  that  sulphate  of  lime 
appears  to  be  hardly  less  soluble,  if  at  all 
less,  in  water  saturated  with  common  salt 
than  in  perfectly  fresh  water.    This  seems 
to  be  a  fortunate  circumstance  in  relation  to 
the  inquiry  as  to  the  means  of  prevention, 
and  likely  to  simplify  the  problem.   If  these 
principles  be  sound,  their  application  under 
different  drcumstances,  with  knowledge  and 
judgment  on  the  part  of  the  directing  en- 
gineer, will  probably  not  be  difficult.     His 
great  object  will  be  in  sea-going  steamers  to 
economise  the  escape  of  water  in  the  form 
of  steam,  and  thereby  also  economise  heat 
and  fuel  ;^4ilso,  when  fresh  water  is  avail- 
able to  use  it  as  much  as  possible ;  and  fur- 
ther, to  avoid  using  sea  water  as  much  as 
possible  near  coasts  and  in  parts  of   seas 
where  sulphate  of  lime  is  most  abundant. 
Prom  the  incrustation  on  the  boilers  of  sea- 
going steamers,  the  attention  can  hardlj  fail 
to  be  directed  to  that  which  often  forms,  to 
their  no  small  detriment,  in  the  boilers  of 
locomotive-railway  engines,  and  of  engines 
employed  in  mines,  and  in  the  multifarious 
works  to  which  steam  power  is  now  applied. 
These  incrustations  wiU  of  necessity  be  very 
variable,    both  in    quantity   and    quality, 
according  to  the  kind  of  ingredients  held  in 
solution  in  the  water  used  for  generating 
the  steam.    Hitherto  I  have  examined  two 
specimens  only  of  incrustations  taken  from 
the    boilers   of  locomotive  engines,    and 
a    single    one    only    from     the     boiler 
of  fa  steam  engine  employed   on  a  mine 
—a  mine  in  the  west  of  Cornwall.    The 
latter  was  fibrous,  about  half  an  inch  thick, 
and  consisted  chiefly  of  sulphate  of  Ume, 
with  a  little  silica  and  peroxide  of  iron,  and 
a  trace  of  fluorine.    The  former  were  from 
one»tenth  of  an  inch  in  thickness  to  one 
inch.  They  were  laminated,  of  a  gray  colour, 
and  had  much  the  appearance  of  volcanic 
tufa ;  they  consisted  principally  of  carbonate 
and  sulphate  of  lime  with  a  little  magnesia, 
protoxide  of  iron,  silica,  and  carbonaceous 
matter — the  last  two,  the  silica,  and  car- 
bonaceous matter,  probably  chiefly  derived 
from  the  smoke  of  the  engine  and  the  dust 
in  the  air.    From  the  engineer's  report  it 
would  appear  that  the  thinnest-^the  inerus- 
tation  of  about  one-tenth  of  an  inch— had 


formed  in  about  a  week,  during  which  time 
the  locomotive  had  run  about  436  miles, 
and  consumed  about  10,900  gallons  of 
water. 


KCONOMICAL  USB  OF  THE  0A8X0U8  B8CAPB 
FROM  BLAST  FaBNACBS  AT  IBON-WOBKS. 

At  the  late  meeting  of  the  British  Associa- 
tion, Mr.  PalubrBudo  made  some  remarks 
in  continuation  of  a  paper  which  he  had  oon- 
tribnted  to  the  meeting  at  Swansea,  in  ld48, 
«  On  the  Value  of  the  Gaseous  Escape  from 
the  Blast  Furnaces  at  the  Ystalyfera  Iron* 
works,"  in  Wales. 

Dr.  Robinson  (the  President),  in  intro- 
ducing Mr.  Budd  to  the  section,  said  the 
subject  on  which  that  gentleman  was  abont 
to  speak  was  one  of  very  great  importance 
to  the  iron  trade  of  this  country.  According 
to  the  present  system,  an  ironfounder  in 
melting  a  ton  of  iron  sent  out  into  the  at- 
mosphere about  four  tons  weight  of  gaaeoos 
products,  all  of  which  were  entirely  lost. 
Now,  Mr.  Budd  had  satisfactorily  proved, 
by  actual  experiment,  that  the  heat  which 
escaped  from  the  tops  of  the  blast  furnaces 
was  a  matter  which  the  iron  manufacinrer 
might  turn  to  material  account  in  the  vray 
of  increasing  his  own  profit,  as  well  as  in 
diminishing  the  price  to  the  purchasers  of 
that  commodity. 

Mr.  Budd  stated  that,  since  the  meetiog 
of  the  Association  at  Swansea,  he  had  con- 
tinued, and  with  increased  success,  to  apply 
the  waste  gases  that  escaped  from  the  top  of 
blast  furnaces  to  the  manufacture  of  iron ; 
and  it  was  the  result  of  his  farther  experience 
applied  to  the  whole  of  his  furnaces  (nine  in 
number),  since  that  period,  that  he  now 
wished  to  submit  to  the  section.  When  the 
British  Association  met  at  Swansea,  he  bad 
not  used  the  gaseous  escape  at  any  great 
distance  from  the  furnace,  his  stoves  and 
boilers  behig  very  closely  oootignons. 
Further  experience,  however,  had  proved 
that  by  the  aid  of  a  stack  at  the  end  of  the 
chain  of  sufficient  dimensions,  the  gaaeoiiB 
escape  from  the  furnace  mif^t  be  made  to 
travel  in  the  most  tortuous  directions,  de- 
scending to  the  stoves  built  for  heating  by 
the  usual  fireplaces,  and  traversing  tlie 
boilers;  the  only  condition  absolntely  ne- 
cessary being  that  there  should  be  an  un- 
broken commnnication  with  the  high  stack 
at  the  end,  into  which  the  gaseous  escape 
might  at  last  pass,  and  by  which  it  was 
drawn  forward,  instead  of  passing  off  waste- 
fully  at  the  tunnel-head.  When,  however, 
the  draft  was  carried  downward,  and  to  long 
distances,  he  had  found  it  necesssry  to  drop 
into  the  top  of  the  furnace  a  hopper  er  lu- 
nel,  made  of  sheet-iron,  which  aiMl  u  n 
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riddil  at  the  monthi  of  the  horizontal  flvea, 
and  prevented  them  from  either  hemg  af- 
fseted  hy  high  windi,  or  from  being  choked 
up  by  materiala  thrown  into  the  furnace. 
Ilie  reaaon,  no  donbt,  why  thia  funnel  was 
not  applied  before  was  the  great  apparent 
temperature  at  the  tunnel-hmd.  In  prac« 
tiee,  however,  it  was  found  that  until  the 
gnaeoos  escape  mingled  with  the  atmosphere, 
ita  heating  power  was  not  snoh  aa  to  injure 
ibeet-iron,  or  even  to  make  it  red-hot.  In 
fael,  so  long  aa  there  waa  an  eaespe  upwards, 
the  iron  ftmnel  would  not  be  injured.  The 
damage  arose  during  and  after  stoppages  of 
the  Anrnaoe,  when  the  blast  waa  obstructed 
ha  its  passage  upwards  by  the  aettlement  of 
die  materials  in  the  fiimaoe,  so  that  the 
■tmoaphere  rushed  down  to  meet  the  ascend- 
ing gaaes,  and,  of  course,  caused  a  very  high 
loeal  temperature.  His  practice  was  to  ex- 
diide  the  atBMMpherlo  air  as  much  as  pos- 
sftle.  The  affinity  of  the  gases  for  oxygen 
was  so  great  that  tiie  air  leakage  raised  the 
temperature  quite  sufficient  for  safety  ,whilst 
the  fbll  combustion  of  the  gaseous  escape 
would  melt  down  the  bricks  in  the  flues,  and 
destroy  the  texture  of  the  iron  tube.  It  was 
not  possible  for  him  to  say  what  comhina- 
tiona  took  place  at  high  temperatures,  where 
caxhonio  oxide,  carbonic  acid,  hydrogen,  and 
nitrogen,  were  mixed  in  sudi  proportions. 
At  any  rate,  he  fonnd  a  smothered  combus- 
tiOD  to  be  the  most  suiteble  and  economical 
for  tlM  purposes  in  view.  He  waa  happy  to 
aay  that,  at  length,  the  application  of  the 
gaaaoua  escape  ^d  been  tried  in  Scotland ; 
and  that  at  Dundyvan  and  elsewhere  it  waa 
now  la  successful  operation.  The  peculiar 
quality  of  the  furnace  coal  of  Scotland  being 
what  was  called  In  South  Wales  *'  free- 
burning,"  which,  when  put  into  the  furnace 
raw,  coked  sufficiency  in  its  descent,  gave 
ont  an  enormous  escape,  so  much  so  that, 
npon  a  rough  estimate,  he  calculated  that 
the  waste  from  one  ftirnaee  in  Scotland  waa 
anficient  to  heat  the  blast,  and  to  raise  the 
ateam  for  three.  With  anthracite  ooal^  the 
minimum  effect  was  obteined,  as  it  was  a 
dense  fuel  of  nearly  95  per  cent,  of  solid 
carbon ;  but  in  Scotland  there  would  be  an 
enormous  surplus  at  the  tunnel-head.  He 
expected,  from  the  well- known  sagacity  of 
the  Scottish  people,  that  when  truly  em- 
barked In  this  mode  of  operation  the  greatest 
possible  use  would  be  made  of  it ;  and  he 
would  not  be  surprised  to  see  heat  let  out, 
like  mill*power,  for  burning  bricks  and 
other  similar  purposes.  He  felt,  however, 
anxious  that  the  application  should  be  made 
nnder  the  superintendence  of  competent 
parties,  ss  he  had  known  several  insteoces 
where  the  plan  had  been  abandoned  from 
difficnltlea  that  might  easily  have  been  sur- 


mounted under  proper  directions.  He  was 
quite  aware  that,  by  the  plan  he  hadparsued, 
the  utmost  heat  was  not  extracted  from  the 
gases ;  and  that,  by  diffierent  means,  a  tempe- 
rature might  be  obtained  capable  of  perform- 
ing all  the  operations  of  the  forge ;  and  if  it  be 
the  solid  carbon  of  the  furnace  in  ite  escape, 
as  carbonic  oxide,  would  unite  with  another 
dose  of  oxygen  or  saturation,  there  could  be 
little  doubt  that,  with  properly  coateitnted  gas 
furnaces,  there  waa  enough  at  present  pass- 
ing off  to  convert  the  pig-iron  into  bar-Iron. 
He  hoped  some  of  the  Iron-masters  of  Scot- 
land would  follow  up  this  hint  effectually  with 
regard  to  the  remaining  processes  required 
for  making  malleable  Iron.  He  observed 
that  the  saving  at  the  Dundyvan  Iron-works 
was  steted  to  be  about  1^  tons  for  each  ton 
of  iron  produced.  Supposing,  therefore, 
600,000  tons  of  iron  to  be  the  produce  of 
Scotland,  and  supposing  the  value  of  the  coal 
used  to  be  3s.  per  ton.  the  saving  that  would 
thus  be  effected  on  the  make  of  Scotland, 
would  amount  to  112,500/.  a  year ;  to  which 
might  be  added  20,o6o/.  a  year  of  saving  in 
wages  and  repairs ;  which  would  make  a  totel 
saving  of  132,500/,  or  about  4b.  5d.  a  ton  on 
tike  produce  of  Scotland,  which  on  the  pro- 
sent  prioe  of  44s.  per  ton,  was  about  10  per 
cent,  on  the  value.  If  the  gaseous  escape 
could  be  extended  to  the  uses  of  the  forge,  a 
farther  saving  of  three  tons  of  coal  wouldba 
effected— thus  making,  at  least,  a  savingof 
20s.  a  ton  on  all  the  iron  manufactured  into 
bars,  sheeto,  and  rails. 


"the  CITTOF  PARia"  STBAMXR. 

On  Saturday  last,  the  10th  Inst.,  The 
aty  of  Parig,  a  new  and  powerful  iron 
steam  ship  of  425  tons  burthen,  belonging 
to  the  Commercial  Steam  Navigation  Com- 
pany, and  intended  to  ply  between  London 
and  Boulonge,  was  launched  from  the  ship- 
bntlding  yard  of  Messrs.  Joyce  and  Co.,  of 
Greenwich.  She  is,  we  believe,  the  first 
Iron  vessel  of  magnitude  ever  built  at 
that  place.  Of  her  lines,  It  may  be  suffi- 
cient to  say  that  they  were  supplied  by  that 
welt -known  and  suocessfril  Government 
builder,  Mr.  Oliver  Lang,  of  Woolwich. 

The  following  are  her  principal  dimen- 
sions :— 

Pt.  In. 

Length  between  Perpendiculars.  165  0 

Breadth  of  Beam 23  0 

Depth  of  Hold    14  0 

Draught  of  Water 6  6 

The  engines  are  of  the  collective  power 
of  120  horses,  and  are  on  the  direct-action 
principle.  Each  piston  has  two  rods,  be- 
tween which  there  is  a  recess  in  the  piston 
which  allows  of  a  corresponding  recess  in 
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the  cylinder  coven,  and  thereby  permits 
the  connecting  rods  to  descead  considerably 
lower  than  is  practicable  in  the  singie-rod 
direct  -  acting  engioe.  The  arrangement 
altogether  is  very  compact  and  simple,  and 
reflects  great  credit  on  the  engineers,  Messrs. 
Joyce  and  Co. 

8PB0IFIGATIONS  OF  KNOLISH  PATSNT8  IN- 
ROLLBD     DUniNO     THE     WEBK    ENDING 

AUOUST  15th,  1850. 

John  Macintobb,  Berner's-stroeti  Oz- 
ford-straet,  Middlesex,  C.£.  For  ia^fwe- 
wteuU  m  obtaining  power,  ts  the  footing 
of  bodin,  and  in  eowveging  ftifMf^  Patent 
dated  Febrnary  12, 1850. 

Mr.  Macintosh's  present  improTements  in 
*'  obtaining  power "  refer  to  the  flexible 
rotary  engine  whidi  formed  the  snbject  of  a 
patent  granted  to  the  same  gentleman  in 
Jnne,  1848,  and  described  in  voL  L, 
page  18.  The  engine,  at  now  improTcd, 
consists  of  a  cylinder,  the  endi  of  which 
are  closed  by  the  flanges  of  an  internal 
^linder,  which  is  made  in  two  parts, 
with  a  drcnUr  space  between  the  two 
ends  opposite  to  each  other,  for  the  arm 
of  the  piston  to  work  in.  This  arm 
is  k«yed  on  the  main  shaft,  and  the  pis- 
ton works  in  the  space  between  the  two 
cylinders,  underneath  an  endless  steel  band 
which  closes  the  space  between  the  two  por« 
tions  of  the  internal  cylinder.  The  steam 
b  admitted  to  drive  the  piston,  and  snbse- 
qnently  allowed  to  escape  by  arrangements 
similar  to  those  described  in  the  specS&cation 
of  his  former  patent. 

2.  Mr.  Madntoah  describes  another  rotary 
engine,  which  consists  of  two  moveable  cy- 
linders placed  one  within  the  other.  The 
inner  one  is  keyed  on  the  main  shaft,  and 
fitted  with  a  sliding  piston,  which  is  kept  in 
contact  with  the  interior  periphery  of  the 
large  cylinder  by  the  action  of  a  spring 
placed  behind  it.  The  cylinders  are  concen- 
tric, and  their  internal  and  external  circnm- 
ferences  are  brought  into  contact  at  the 
bottom  by  friction  rollers — one  at  bottom 
and  one  on  each  side.  For  carriages  it  is 
proposed  to  have  a  rim  on  the  end  of  the 
inner  cylinder,  and  to  attach  the  railway  or 
other  tyre  thereto. 

S«  '*  The  improvements  in  floating  bodies'' 
•onsist  in  making  breakwaters  for  the  for- 
mation of  harbours,  of  sheets  of  net  or  wire, 
which  are  rendered  buoyant  by  being  done 
over  with  tar  mixed  with  sawdust,  or  any 
other  fibrous  and  buoyant  materials.  Also, 
in  constructing  moveable  bridges,  for  the 
conveyance  of  troops  across  rivers  or  to 
ships,  of  a  tube  of  India  rubber  or  gutta 
percha  bent  into  the  form  of  a  reotan^  of 
the  length  required^  and  fitted  with  a  valve. 


Strong  pieces  of  wood  are  attaehed  to  tlis 
inner  edges  of  the  long  aides,  and  form  tbe 
foot-way.  When  required  to  be  used,  the 
tube  is  to  be  filled  with  air  \  and  when  out 
of  use,  it  is  to  be  rolled  round  a  spindle 
mounted  upon  wheels,  to  focilitate  its  re- 
moval from  place  to  place. 

4.  "  The  improvements  in  coDveying 
fluids  "  consist  in  enclosing  them  in  water- 
proof bags,  and  floating  them  to  their  dee- 
tinatioB,  and  are  stated  to  be  speoieUy 
appUeatde  for  the  ooBTcyaace  of  fvsdi  water 
to  ships  at  aea»  or  of  sewage  to  a  distanee 
from  towns. 

Lastly,  the  patentee  describes  the  adapta- 
tion to  drains  of  an  air  and  water-tight  beg* 
the  lower  end  of  which  is  kept  closed  by  a 
weight,  except  when  any  matters  isU  inta  it. 
CS(atiia.^l.  The  improvements  in  eon- 
stmcting  engines  for  obtaining  power. 

2.  The  improvements  in  floatmg  bodiee 
for  obtaining  harbours,  and  also  in  portable 
bridges. 

3.  Tlie  impvoveoMnts  in  eoaveying  floida. 
William  Blivkhobji,  Sutton,  Lanea- 

shiie,  gkm  manufsoturer.  Bur  etrtmm  tm- 
ffwemmtt  w  mackmay  to  ho  vsstf  m  iko 
nuamfBustmo  ^  gkut.  Patent  dated  Feb- 
ruary 12,  1850. 

The  present  patentee  proposes  to  employ 
a  hollow  outing  table,  the  upper  part  and 
Bides  being  cast  in  one  pieoe,  with  flanges 
which  are  riveted  to  the  bottom  plate.    A 
stream  of  water  is  to  be  kept  running  thxongb 
this  table.    In  the  lower  part  of  the  table 
theie  are  oTens  for  the  purpose  of  hee«in| 
the  water  and  the  top  pbte  to  about  120^ 
Feb.,  to  prevent  iiqory  to  the  plate  wbM 
the  metal  is  first  poured  from  the  crucible 
or  pot  on  to  the  Uble.  When,  after  repeated 
castings,  the  top  plate  of  the  table  has  been 
heated,  the  fires  are  raked  out,  and  the  tem- 
perature kept  down  to  the  required  degree 
by  the  stream  of  cold  water  running  Ihroagb, 
or  by  means  of  several  jeta  of  cold  water, 
which  are  caused  to  play  against  the  under 
surfsce  of  the  top  plate.     The  table  ia 
mounted  on  wheela  which  run  on  rails,  to 
fsciliute  its  removal  from  one  annealing 
kiln  to  another.     The  rolling  cylinder  is 
supported    above  the  table  on  adjustable 
tangs,  for  the  purpose  of  regulating  the 
thickness  of  the  plate,  and  is  fitted  on  each 
side  with  guides  for  determining  the  width. 
The  cylinder  is  made  to  travel  to  and  tio  on 
the  table  by  means  of  a  pitch  chain  con- 
nected to  its  brasses,  which  goes  round  a 
pitch  wheel  driven  alternately  m  opposite 
directions  by  means  of  the  ordinary  revers- 
ing gear,  placed  in  firont  of  the  kiln,  and 
actuated  from  a  prime  moTcr.  To  each  side 
of  the  cylinder  there  is  attached  an  arm 
connected  to  a  lever  which  has  a  notch  in 
the  upper  surface  nearest  the  kiln,  into  which 
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tekM  ■  projaetkm  on  the  under  ivfcoe  of 
»  croM  didiiif  piece  ettaehed   to  a  eheiii 
pearing  over  a  pulley,  and  weighted  at  the 
olker  ead.    The  oppoaite  anda  of  the  levera 
are  ftimiabed  with  Inction  pnlltya,  and  tiie 
corresponding  end  of  the  table  ia  fitted  with 
inelined  planaa.    At  the  eommeneement  of 
working,  the  table  ia  raiaed  to  the  leqniiite 
dagioe  of  temperatnm,  and  the  railing  cylin- 
dor  drawn  beek  to  the  end  neareak  the  kttn, 
which  Ae  metal  b  enptiad  on  to  the 
tabk.    The  cylinder  ia  then  made  to 
tonvel  over  the  metal  from  the  kilot  eazrying 
the  eliding  piooe  with  it,  which  ia  laiaed 
nbore  the  surface  of  the  plate.     When  it 
nnriTea  at  the  end,  the  friction  pnlleya  aicend 
the  inelined  planes,  and,  by  caoiing   the 
notehed  ends  of  the  lerers  to  be  depretsed, 
liberate  the  sliding  piece,  which  is  drawn 
back  by  the  reaction  of  the  weighted  chain, 
and  thereby  forcea  the  plate  into  the  anneal- 
ing kiln. 

Obmnti-— 1.  Constracting  casting  tables, 

need  in  the  mannfactnre  of  ^ass,  in  snch 

manner  as  that  their  working  sarfaces  may 

.  be  raiaed  to  and  maintained  at  the  soitablo 

degree  of  temperatnre  by  water. 

2.  Constmcting  end  arranging  machinery, 
need  in  the  manafaetnre  of  ghise,  in  snoh 
saimer  as  that  the  plates  shall  be  rolled 
thereby  npon  the  easting  table. 

S.  Constructing  and  arranging  nfttehinery, 
used  in  the  manufhctnre  of  glass,  in  such 
manner  aa  that  the  plales  shall  be  transferred 
thereby  from  the  easting  table  to  the  anoeal- 
ingkitai. 

Jaxks  WsnoTsn,  Leiemter,  engineer. 
#br  ieyreosmen/e  m  Me  produetiom  of  giu 
fyr  ike  pVTpose$  pf  Ugkt,  Patent  dated 
Febmary  12, 1850. 

Them  improTomenta  relate  to  an  apparatoa 
for  the  manufacture  of  coal  or  retin  gas, 
which  Mr.  Webster  terms  '*  a  domeatic  gas 


it 


1.  This  ''generator,"  when  coal  is  used, 
conaisti  of  three  retorts,  supported  in  a  suit* 
nble  setting,  two  of  ivhieh  are  charged  with 
coal  in  the  uanal  way,  with  the  exception  of  a 
portion  of  the  length  near  the  end  of  each, 
which  is  separated  from  the  rest  by  a  perfo* 
rated  plate,  and  filled  with  piecea  of  iron  and 
black  lead  in  powder.  In  the  upper  part  of 
tlie  setting  there  is  a  boiler,  in  which  steam 
ia  generated  at  a  pressure  a  little  above  that 
of  the  atmosphere.  The  steam  ia  conducted 
by  pipea  into  the  small  end  chambers,  and 
carriea  thence  the  black  lead  into  the  retorts, 
depositing  it  upon  their  interior  sorfaees, 
and  thereby  proTenting  their  being  deterio- 
rated by  its  action.  The  three  retorts  and 
boiler  are  heated  by  one  fomace.  The  gase- 
ous  products  and  ateam  escape  from  these 
two  retorts  into  the  thurd,  where  snoh  por- 


tione  aa  hate  not  been  transformed  inio  gnn 
are  oomplelely  eTolred,  after  which  thi^ 
peas  into  a  condenser,  where  the  eleam  it 
condensed,  and  the  gaa  eacapes  to  the  gaao- 
meter. 

9.  The  "  generator  "  for  resin-gaa  ia  very 
aimilar  to  the  preoeding,  with  tlie  ezoeption 
that  the  third  retort  ia  filled  with  piecea  of 
Iran  and  black  lead  in  powder,  into  which 
stsam  ia  adasitted  from  the  boiler»  funas^ 
tiisnoeinto  tlw  other  two  retorts  that  are 
snppUed  with  melted  resin  from  a  leserToir 
in  the  upper  part  of  tiie  setting.  The  steam 
and  gaa  then  paae  to  a  eondenaar,  where  the 
former  is  condensed,  after  which  the  latter 
escapee  to  a  gasometer. 

Claim$. — 1.  The  improrements  in  the 
manufacture  of  gas  fh>m  coal,  as  described. 

2.  The  improvements  in  the  msnufaotnre 
of  gaa  from  resin,  as  described. 

Rbad  Hollisat,  Hudderafteld.  For 
iaipro9ements  in  leeyw.  Patent  dated 
Vehruary  11,  1850. 

Mr.  HolKday  dracribes  and  claims  sereral 
constructions  of  lamps  in  which  light  is 
produced  by  the  ignition  of  Tsponr  erroWed 
by  heating  some  suitable  spirit  supplied  to 
the  burner  from  a  reserroir  by  capillary 
attraction. 

The  following  are  the  principal  features 
of  noYeit]p~* 

1.  The  use  of  two  disee  of  cork,  or  other 
non-conductor  of  heat,  to  maintain  the 
burner- tube  in  position,  and  impede  the 
transmission  of  its  heat  to  the  glaaa  or 
earthenware  reserroir  of  spirits. 

2.  The  employment  of  a  cook  or  tap  aitn- 
ated  below  the  jet  orifice,  for  the  purpose  of 
regulating  the  supply  of  vapour  to  the 
bwner.  Several  arrangements  are  specified 
to  be  uaed,  instead  of  the  cook,  having 
for  their  object  a  like  purpose,  namely, 
the  regulation  of  the  supply  of  vapour. 
One  consists  of  a  fixed  spike,  which 
passes  through  an  opening  in  the  bottom 
of  the  burner  tube,  and,  as  the  latter  is 
moved  up  or  down,  increases  or  diminishes 
the  sise  of  the  opening,  and  therefore  of 
the  supply  of  vapour.  This  spike  also  serves 
to  clear  the  jet  orifice.  Or,  a  Talve  with  a 
conical  passage,  which  answers  the  double 
purpose  of  regulator  and  jet  orifice,  may  be 
made  use  of. 

3.  The  employment  of  perforated  burnera 
and  wick-tnbea  for  the  admiaaion  of  air  to 
the  vaponr. 

4.  Enlarging  the  lower  part  of  the  burner 
underneath  which  the  wick  ia  to  be  spread 
out,  for  the  purpose  of  increasing  the  heated 
surface.  Also,  the  use  of  a  two-legged  wick 
tube,  through  which  the  wick  is  drawn,  or  of 
two  wicks  for  obtaining  a  like  effect. 

5.  Yarione  modifications  of  the  preoeding 
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amnfementi  are  described,  whereby  two  or 
more  banners  ate  combined  in  one  lamp,  or 
the  Taponr  supplied  from  two  or  more  sources 
Is  centred  in  one  light. 

6.  Regulation  the  admission  of  air  to  the 
vapour  by  making  the  burners  to  turn  round 
the  top  of  the  wick  tubes,  and  perforatiag 
tuoh  portions  as  are  in  oontact  with  each 
other,  so  that  when  die  holes  are  coincident 
the  supply  of  air  will  be  at  ita  masumnm, 
which  will  be  gradually  decreased  as  the 
burner  is  turned  in  one  or  other  direction, 
and  will  be  totally  cut  off  when  the  perfbra- 
thms  of  the  one  come  opposite  the  unperfo- 
xated  porttons  of  the  other. 


7.  ScTeral  methods  of  construcUng  the 
burners  and  wick  tubes,  to  admit  of  their 
being  cast  in  one  piece. 

8.  The  adaptation  of  an  adjusting  screw 
to  the  wick  tube,  to  compress  tbe  fibres  be- 
tween it  and  the  side  of  the  tube,  for  the 
purpose  of  regulating  the  supply  of  spirit 
to  be  raporised. 

9.  Tiie  patentee  proposes  to  employ  an 
arrangement,  similar  to  that  last  mentioned. 
In  pressure  spirit  lamps,  for  the  purpose  of 
compressing  more  or  less  the  fabrie  through 
which  the  spirit  Is  generally  filtered  and 
supplied  from  the  reserroir  to  the  homer. 
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loMph  Staele,  of  Chancery-lane,  for  Improve- 
menta  in  coating  and  impregnating  metals  and 
metalUc  articles.  (Bohigaeommunication.)  August 
9;  six  months. 

Henry  M^er,  of  the  Strand,  Middlesex,  gentle- 
man, for  certain  improrements  in  power  looms  for 
wearing.    August  10 ;  six  months. 

Sellm  Riohard  St.  Clair  Massiah,  of  Aldermen's- 
walk.  New  Broad-street,  London,  for  improTements 
In  the  manuflicitnre  of  artificial  marble  and  stone, 
and  in  treating  ma]A)le  and  stone.  August  10}  six 
months. 

Alfred  HoU,  of  Greenwich,  Kent,  engineer,  for 
improvements  in  steam  engines.  August  12 1  six 
months. 

Armand  Nicolas  Fr£che,  merchant,  residing  in 
Paris,  for  ImproTemwDts  in  obtaining  power.  A  ugust 
IS;  six  months. 

Charles  Cadby,  of  Liquorpond^treet,  Middlesex, 


pianoforte-maker,  for  improvements  in  stringed 
musical  instruments.    August  IS;  six  monthi. 

George  Thompson,  of  Park-road,  Regeot's-paxk, 
Middlesex,  gentleman,  for  eertaio  improvements 
in  machinery  and  apparatus  for  cutting,  diggiog, 
or  turning  up  earth,  applicable  to  agrlcultunupur- 
poses.    August  12;  six  months. 

Samuel  John  Pittar,  of  Church-place,  Clapham, 
Surrey,  civil  engineer,  for  certain  improvements 
in  umbrellas  and  parasols.  August  1 3 ;  six  months. 

Peter  Claussen,  of  Great  Charlotte-street,  Black- 
friars,  Surrev,  manufacturer,  for  certain  improve- 
ments in  bleaching,  and  in  the  preparation  of 
materials  for  spinning  and  felting,  and  in  yarns 
and  felts.  (Being  a  communication.)  August  16 ; 
six  months. 

William  Keates,  of  Liverpool,  merchant,  for  im- 
provements in  machinery  for  manufacturing  rotten 
and  cylinders  used  for  calico  prinUng,  and  other 
purposes.    August  16;  six  months. 
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1CS8BR8.   DONKIN   AMD   FARKT'S   XMPROVBMBNTS   IN   STBAV  BM0INB8.— IMPROVED 

SXPAlfSION    GBARIlfO. 

Specifiemiion. 

(Coacluded  from  page  li4.) 

FourtAfy.  Oar  inventioa  oonrista  of  tn  improTed  method  of  working  ezpantion  ralTes, 
which  is  applicable  both  to  the  disc  engine  and  generally  to  all  rotary  or  semi-rotary 
engines. 

Fig.  13  is  a  cross  section  through  the  centre  of  a  disc  engine  with  our  improved  expan- 
sion apparatus  applied  thereto. 

Fig.  14  is  a  plan  of  the  engine  with  the  cover  and  cones  removed  so  as  to  exhibit  the 
bottom  of  the  cylinder  only.    A  is  the  cylinder ;  L  the  main  shaft ;  J  the  driving  crank ; 
WW  are  eccentric  toothed  wheels  of  an  elliptical  form,  which  are  fixed  on  the  main  shaft 
L  (by  means  of  the  set  screw  x)  and  work  into  and  drive  another  set  of  similar  wheels  XX, 
— which  last  work  the  slide  valves  bb ;  aa  are  the  ports  by  which  steam  is  admitted  to  th^ 
two  sides  of  the  disc ;  y^  the  pipe  which  conveys  the  steam  from  the  boiler  to  the  slide- 
valve  box  y;  1  is  the  exhanst  passage,  and  s^  the  exhavst  pipe.    To  adjust  the  apparatat, 
the  engine  is  first  set  at  one  half  of  that  part  of  the  revelation  at  which  it  is  desired  to  cat 
off  the  steam  ;  the  wheels  WW  are  then  adjusted  (by  means  of  the  set  screw  x)  so  that  the 
point  thereof  furthest  from  the  centre  of  the  main  shaft  shall  be  in  gear  with  the  wheels 
XX  at  the  point  nearest  to  the  centre  of  the  shaft  on  which  they  work ;  the  engine  is  next 
turned  to  that  part  of  the  revolution  at  which  the  steam  is  required  to  enter  the  cylinder 
and  the  slide  valves  aa  adjusted  (by  means  of  the  set  screws  cV  and  nuts  <f  cT) ,  so  as  to  be 
just  on  the  point  of  uncovering  the  steam  ports  aa.    Matters  having  been  thus  arranged 
and  the  engine  set  to  work,  we  are  enabled  by  the  elliptical  shape  given  to  the  eccentric 
wheels  WW  and  XX,  and  the  relative  positions  in  which  they  are  placed,  to  cut  off  the 
steam  at  any  point  whatever  of  tbe  revolution  that  may  be  most  advantageous ;  and  this 
beeause,  for  every  small  portion  of  a  revolution  performed  by  the  wheels  WW,  the  wheels 
XX,  which  move  the  slide  valves  bb,  necessarily  perform  a  large  portion  of  a  revolution ; 
that  is  to  say,  in  consequence  of  the  gearing  point  of  the  two  sets  of  wheels  being  at  the 
point  farthest  from  the  centre  of  the  main  shaft,  a  small  portion  of  a  revolution  of  the 
wheels  WW  suffices  to  make  the  slide  valves,  which  are  moved  by  the  wheels  XX,  travel  a 
sufficient  distance  to  open  and  shut  the  steam  ports  aa. 

The  face  on  which  the  slide  valves  work  is  made  with  grooves  or  recesses  (as  shown  in 
figs.  2, 3,  and  13,)  in  order  that  by  the  admission  of  steam  into  these  grooves  or  recesses 
the  pressure  of  the  steam  upon  the  back  of  tbe  valve  may  be  more  or  less  counteracted. 

Fifthly.  Our  invention  consists  of  an  expansion  apparatus  on  the  same  principle  as  the 
preceding,  but  adapted  to  steam  engines  of  all  sorts.  Fig.  15  is  a  longitudinal  section 
through  the  centre  of  so  much  of  a  steam  engine  of  the  ordinary  reciprocating  sort  as  is 
necessary  to  explam  this  application.  Fig.  16  is  a  front  view  of  the  same  with  the  back  of 
the  slide  boxes  removed,  in  order  the  better  to  show  the  slide  valves.  WW  and  XX  are  two 
pairs  of  elliptical  eccentric  wheels  as  before,  the  former  of  which  are  fixed  on  the  main  shaft 
L,  and  gear  into  the  latter  which  work  the  slide  valves  bb  at  the  back  of  the  slide  box  e^  of 
the  ordinary  slide  valve/;  ^^  is  the  steam  pipe.  The  different  parts  act  precisely  in  the 
same  way  as  the  corresponding  parts  in  the  arrangement  last  before  described,  and  are  also 
adjusted  in  the  same  manner. 

Sixthly.  Our  iovention  consists  of  a  new  sort  of  metallic  packing,  which  may  be  sub- 
stituted for  the  hempen  and  other  soft  packings  now  in  common  use,  and  applied  to  all 
descriptions  of  steam  engines.  We  make  this  packing  of  shsfings,  cuttings,  or  filings  of  tin, 
zinc,  or  other  soft  metal,  or  soft  metallic  compound,  and  compress  these  together  round  the 
piston  or  other  part  required  to  be  packed,  in  the  same  way  as  hemp  is  now  ordinarily  done. 
We  are  aware  that  it  has  been  before  proposed  to  line  the  bearing^  of  journals  and  axles 
with  soft  metal,  but  the  use  of  soft  metal  for  the  purpose  of  making  the  pistons  and  stuffing 
boxes  of  steam  engines,  steam-tight,  as  here  proposed,  we  believe  to  be  new. 

[Messrs.  Donkio  and  Farey  also  describe  a  fluid  meter  constructed  on  the  same  principle 
as  the  disc  steam  engine.] 

Claimt. — Pir$t.  We  claim  the  employment  of  the  inner  or  additional  glands,  Q6,  for  the 
purpose  of  packing  the  ball  of  disc  engines,  the  ring  of  metal  H,  for  securing  the  ends  of 
the  packing  slips,  cc,  and  the  peculiar  sort  of  bearing  in  which  the  coned  end  of  the 
diagonal  shaft  D  is  stepped,  each  as  before  described. 

Second.  We  claim  the  employment  in  disc  engines  of  the  improved  description  of  me- 
tallic packings  represented  in  figs.  9  and  10,  and  before  described. 

Third,  We  claim  the  construction  of  disc  engine  represented  in  figs.  11  and  12,  and 
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brfbn  dMoribed,  Ihtt  ii  to  My,  in  m  ttr  u  ngirdi  Um  modi  or  mMni  ij  which  tb*  di>- 
goul  (haft  D  i*  connected  at  the  outer  end  to  the  dri* ing  eruik,  and  esiued  to  kesp  the 
dine  np  to  the  canoi,  wbenbT  tiM  onul  matillia  peeking!  are,  or  mtj  be,  vholljr  diipenied 
with. 

Ffurli.  We  cleim  the  employment  In  the  diic  engine,  end  in  roterr  and  uml-rotarr 
tnglnei  genertllf,  of  the  i  ......  .  ....._>~.i.. 

before  deecribed,  that  ii  t 
wbeda,  WW,  and  XX. 


Fyn,  We  claim  tha  eonitroction  of  the  face  on  which  the  lUde  TalTci  work,  with  groovea 
or  reecuet  to  contain  ateim,  for  the  pnrpoae  of  connteraoting  the  preMora  on  the  back  of 
the  Talve  aa  repteaanted  in  Ag>.  3,  3,  and  13,  and  before  deiailbad. 

Biitk.  We  claim  tiie  adaptation  of  the  pecoliar  ezpaniion  arranfCneat  betbre  deaeribed, 
lo  the  ordinary  and  other  iteam  enginai,  a*  eiempllfied  in  figi.  15  and  16. 

Statnth,  W«  oUim  the  naking  of  the  paekingi  of  tha  piitona  and  alnfflng-bcxe*  of  iteam 
eoginea, — of  the  ahaTinga,  CBttinga,  or  fliingt  of  tin,  line,  or  othtr  soft  metal,  aa  before 
deaeribed. 

And,  Bighli.  We  claim  the  fioid  meter  on  Die  diae  prinaiple  before  deeoribed,  in  ao  far 
M  rtapeeta  Iha  adaptation  to  aoch  fluid  meteri  of  the  aereial  ImproTementa  before 
ape<dfied  and  claimed,  all  or  anjr  of  tfaen. 
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1CS88R8.   DONKIN  AND  FABKT'S  IMPROYIBMBNTS   IN   STBAM  BN0INB8.— IlIPmOYSD 

EXPANSION     bsABINQ. 

Specifiemiion. 

(Concluded  firom  page  114.) 

Fntrihlp.  Oar  inTantioik  oontUU  of  an  improved  method  of  working  expamion  Talret, 
which  IB  applicable  both  to  the  diac  engine  and  generally  to  all  rotary  or  semi-rotary 
engines. 

Fig.  13  is  a  cross  section  through  the  centre  of  a  disc  engine  with  our  improved  expan- 
sion apparatus  applied  thereto. 

Fig.  14  is  a  plan  of  the  engine  with  the  cover  and  cones  removed  so  as  to  exhibit  the 
bottom  of  the  cylinder  only.  A  is  the  cylinder ;  L  the  main  shaft ;  J  the  driving  crank ; 
WW  are  eccentric  toothed  wheels  of  an  elliptical  form,  which  are  fixed  on  the  main  shaft 
L  (by  meana  of  the  act  acrew  x)  and  work  into  and  drive  another  aet  of  aimilar  wheela  XX, 
—which  last  work  the  alide  valvea  bb ;  aa  are  the  porta  by  which  ateam  ia  admitted  to  th^ 
two  aidea  of  the  diac ;  y^  the  pipe  which  conveya  the  ateam  from  the  boiler  to  the  alide- 
valve  box  y;xia  the  exhaust  passage,  and  z^  the  exhaust  pipe.  To  adjust  the  apparatus, 
the  engine  is  first  set  at  one  half  of  that  part  of  the  revolution  at  which  it  is  desired  to  cut 
off  the  steam  ;  the  wheels  WW  are  then  adjusted  (by  means  of  the  set  screw  x)  so  that  the 
point  thereof  furthest  from  the  centre  of  the  main  ahafc  ahall  be  in  gear  with  the  wheela 
XX  at  the  point  nearest  to  the  centre  of  the  shaft  on  which  they  work ;  the  engine  is  next 
turned  to  that  part  of  the  revolution  at  which  the  steam  is  required  to  enter  the  cylinder 
and  the  slide  valves  aa  adjusted  (by  means  of  the  set  screws  eV  and  nuts  dfd^) ,  so  as  to  be 
just  on  the  point  of  uncovering  the  steam  ports  aa.  Matters  having  been  thus  arranged 
and  the  engine  set  to  work,  we  are  enabled  by  the  elliptical  shape  given  to  the  eccentric 
wheels  WW  and  XX,  and  the  relative  positions  in  which  they  are  placed,  to  cut  off  the 
steam  at  any  point  whatever  of  the  revolution  that  may  be  moat  advantageoua ;  and  this 
beeauae,  for  every  amall  portion  of  a  revolution  performed  by  the  wheela  WW,  the  wheels 
XX,  which  move  the  alide  valvea  bb,  neceasarily  perform  a  large  portion  of  a  revolution ; 
that  is  to  say,  in  consequence  of  the  gearing  point  of  the  two  sets  of  wheels  being  at  the 
point  farthest  from  the  centre  of  the  main  shaft,  a  small  portion  of  a  revolution  of  the 
wheels  WW  suffices  to  make  the  slide  valves,  which  are  moved  by  the  wheels  XX,  travel  a 
aufficient  distance  to  open  and  shut  the  steam  ports  aa. 

The  face  on  which  the  slide  valvea  work  ia  made  with  groovea  or  receaaea  (aa  ahown  in 
figa.  2, 3,  and  13,)  in  order  that  by  the  admiaaion  of  ateam  into  these  groovea  or  reoeaaes 
the  preaaure  of  the  ateam  upon  the  back  of  the  valve  may  be  more  or  leas  counteracted. 

Fifthly,  Our  invention  consists  of  an  expansion  apparatus  on  the  same  principle  as  the 
preceding,  but  adapted  to  steam  engtnet  of  all  sorts.  Fig.  15  is  a  longitudinal  section 
through  the  centre  of  so  much  of  a  steam  engine  of  the  ordinary  reciprocating  sort  aa  is 
necessary  to  explain  this  application.  Fig.  16  is  a  front  view  of  the  same  with  the  back  of 
the  slide  boxes  removed,  in  order  the  better  to  show  the  slide  valves.  WW  and  XX  are  two 
paira  of  elliptical  eccentric  wheela  aa  before,  the  former  of  which  are  fixed  on  the  main  ahaft 
L,  and  gear  into  the  latter  which  work  the  alide  valvea  bb  at  the  back  of  the  alide  box  e^  of 
the  ordinary  alide  valve^;  g^  is  the  steam  pipe.  The  different  parts  act  precisely  in  the 
same  way  as  the  corresponding  parts  in  the  arrangement  last  before  described,  and  are  also 
adjusted  in  the  same  manner. 

Sixthly,  Our  invention  consists  of  a  new  sort  of  metallic  packing,  which  may  be  sub- 
stituted  for  the  hempen  and  other  soft  packings  now  in  common  use,  and  applied  to  all 
descriptions  of  steam  engines.  We  make  this  packing  of  shavings,  cuttings,  or  filings  of  tin, 
zinc,  or  other  soft  metal,  or  soft  metallic  compound,  and  compress  these  together  round  the 
piston  or  other  part  required  to  be  paclced,  in  the  aameway  aa  hemp  is  now  ordinarily  done. 
We  are  aware  that  it  has  been  before  proposed  to  line  the  bearings  of  joumala  and  axles 
with  soft  metal,  but  the  use  of  soft  metal  for  the  purpose  of  making  the  pistons  and  stuffing 
boxes  of  steam  engines,  steam-tight,  as  here  proposed,  we  believe  to  be  new. 

[Messrs.  Donkin  and  Farey  also  describe  a  fluid  meter  constructed  on  the  same  principle 
as  the  disc  steam  engine.] 

Claimt, — Firtt,  We  claim  the  employment  of  the  inner  or  additional  glanda,  G6,  for  the 
purpose  of  packing  the  ball  of  disc  engines,  the  ring  of  metal  H,  for  securing  the  ends  of 
the  packing  slips,  cc,  and  the  peculiar  sort  of  bearing  in  which  the  coned  end  of  the 
diagonal  shaft  D  is  stepped,  each  as  before  described. 

Seetmd.  We  claim  the  employment  in  disc  engines  of  the  improved  description  of  me- 
tallic packings  represented  in  figs.  9  and  10,  and  before  described. 

Third,  We  claim  the  construction  of  diac  engine  represented  in  figs.  11  and  12,  and 


DOMKIK   AND   FAREt's  TMPROVRHKNTS  in   BTEAU   I!HaiMSS,  BTC.'^     148 

b^Mre  dMerib«d,  tint  k  to  117,  In  w  Tir  u  regardi  tbs  node  at  umm  b;  whieh  Um  dii. 
mwl  ibaft  D  ii  aonnaetad  it  the  outer  end  to  the  driTing  crank,  uid  cinied  to  keep  the 
diiG  up  to  the  conet,  wberebj  the  tuiud  mstUtic  packings  an,  or  mtj  be,  whollr  diipeniad 
with. 

Fnrli.  We  cbum  the  emplajment  In  the  dite  engtne,  and  in  rottrr  ind  HTnl-rotarr 
mgtne*  generilly,  of  the  4mD|emeat  of  eipuuton  gsir  repieiented  in  figi.  13  uid  14,  and 
beTore  detoribed,  that  ii  to  w},  in  to  bit  u  regardi  the  elUpllMl  ehipe  of  the  e> 
wbeeli,  WW,  and  XX. 

Pig.  IS.  Eig.  16. 


^fli.  We  oUm  the  Mnitrnetlon  of  ths  (mm  on  which  the  iHde  nWci  work,  with  grooree 
or  reeeiiai  to  oontein  ileiin,  for  the  parpote  of  connteractiag  the  preanre  on  the  back  of 
the  Talre  m  repreaented  in  flga.  1,  3,  and  13,  and  before  dcamibed. 

Sirfk,  We  clum  the  adaptation  ot  the  pecollar  expamlon  amngeneat  before  deaerlbed, 
to  the  ordbiarj  and  other  ■team  enginea,  aa  exemplified  in  flga.  lb  and  16. 

StPmtA.  We  elalm  the  making  of  the  paokinga  of  thaplatona  and  itnfllng.boiea  of  ateam 
enginea,— of  the  aharinga,  anttinga,  or  filingi  of  tin,  line,  or  otber  aoft  aietal,  aa  before 
d«Kribcd. 

And,  SigAlh.   We  claim  the  flnid  meter  on  the  diao  principle  befare  deacrlbed.  In  ao  far 

aa    reepeota  the  adaptation  to   anch  fluid    metera    of  the   lereral  imj "-   ^  ' 

■pedfied  and  claimed,  all  or  any  of  them. 
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FORMATION  OF  PBBBLB8  OE  8HINOLB. 

Sir, — The  article  in  your  last  Number 
— *'  On  the  Incrufltations  which  form  in 
the  Boilers  of  Steam  Engines" — ^parti- 
cularly those  which  make  use  of  sea- 
water,  has  reminded  me  of  some  facts 
which  have  come  under  my  notice  as  a 
resident  on  the  sea-coast,  in  reference  to 
the  formation  of  the  pebbles  or  "  shin- 

fle,*'  which  constitute  so   excellent  a 
nlwark  against  the  encroachments  of 
the  sea. 

The  common  hypothesis  by  which 
their  formation  is  accounted  for  is,  that 
they  are  formed  by  the  mechanical  action 
of  the  waves  from  the  debris  of  the 
coasts ;  and,  to  a  certain  extent,  this  is 
doubtless  true.  But  there  is  also  an  idea 
somewhat  prevalent  amonff  the  dwel- 
lers on  the  shore,  that  pebbles  grow; 
and  this,  it  appears  to  mci  has  its  modi- 
cum of  truth  also. 

Some  three  or  four  years  since,  Mr. 
Major  Vidier,  surveyor  of  Pevenaey 
level,  in  one  of  his  Reports  to  the  Com- 
missioners of  that  level,  made  some 
remarks  tending  to  show  that  the  large 
banks  of  shingle  to  which  the  marshes 
under  his  care  owe  their  security  from 
inundation,  are  formed  from  the  ruins  of 
the  chalk  cliffs  of  Beachy  Head,— not 
merely  from  the  flints  which  those  ruins 
contained,  but  also  from  the  chalk  itself; 
which  he  supposed  might  be  carried  out 
by  the  ebb  tides  into  deep  water,  and 
being  there  subjected  to  great  pressure, 
became  impregnated  with  the  silicon 
held  in  solution  by  the  sea- water,  and 
thus  converted  into  flints,  which,  in 
course  of  time,  were  thrown  on  shore 
again. 

The  Report  which  contained  these 
ideas  was  published  in  one  of  the  Sussex 
papers,  and  the  theorv  which  they  ad- 
vanced was  attacked  through  the  same 
medium,  by  Dr.  Mantel],  the  geologist, 
whose  •'Thoughts  on  a  Pebble"  had 
then  been  recently  published. 

The  facts,  however,  upon  which  Mr. 
Vidier  founded  his  views,  remain  the 
same  as  before,  and  possiiily  they  may 
lead  to  some  useful  result  if  placed  be- 
fore your  readers. 

I  can  only  state  them  generally,  and 
so  far  as  my  own  observations  confirm 
them,  because  I  have  not  seen  the  Re- 
port I  have  alluded  to,  since  the  time  of 
itspublication. 

In  the  first  place,  the  form  of  most  of 


the  pebbles  seems  to  indicate  that  they 
were  in  a  plastic  state  when  first  subjected 
to  the  action  of  the  sea,  and  that  they 
have  become  hardened  by  the  sea- water. 

Few  of  them  are  round — most  of  them 
inclioe  to  a  "kidney"  shape,  such  as 
one  might  expect  a  lump  of  tough  clay 
to  assume  if  constantly  agitated  in  water, 
or  sometimes  in  and  sometimes  out  of 
water. 

In  support  of  this  I  may  remark,  that 
the  pieces  of  Aresh  chalk  on  this  side  of 
Beachy  are  identical  in  shape  with  the 
boulder  flints  with  which  they  are 
mingled. 

In  the  next  place,  I  have  seen,  and 
can  find  at  any  day  upon  the  beach, 

Sieces  of  chalk  partially  consisting  of 
iot,  some  of  them  with  scarcely  percep- 
tible nuclei,  as  if  the  flint-forming  agency 
had  only  just  commenced  its  work. 

I  may  add  to  this,  that  the  same  thing 
may  be  seen  in  various  other  substances, 
as  clay — sandstone,  green  and  red — coal 
— ^brick ;  indeed,  almost  everything  of  mi- 
neral origin  appears  liable  to  be  changed 
into  flint  under  the  action  of  the  sea. 

In  some  cases  I  have  observed  two 
flinty  nuclei  in  the  same  specimen. 

Long- continued  observation  and  care- 
ful experiment  would  probably  be  neeea* 
sary  to  determine  whether  the  change 
(supposing  it  to  be  admitted  on  the 
grounds  I  have  stated)  be  produced  by 
"pressure  from  without,"  or  by  an  ap- 
propriative  process  having  its  origin  in 
some  centre  of  force  within. 

Perhaps   some  of  your  readers  can 
throw  light  upon  the  subject 
I  am.  Sir,  yours,  jte.. 

Jambs  Rock,  Jun. 
Hastingf,  Aug.  SO,  1860. 


MATHBMATtCAL  PBaiODIOALS. 
(Continued  from  page  448,  vol.  tit.) 
XXII.    Miscellanea  Curioea  Mathe' 
matica. 

Origin, — This  periodical  was  com- 
menced in  the  eventful  year  1745,  in  con- 
sequence of  "the  Editor  of  the  Gentle- 
tnan't  Magazine  having  been  solicited^ 
by  several  ingenious  Mathematicians,  to 
insert  into  it  so  many  of  their  pieces  aa 
would  have  disgusted  the  far  greater  part 
of  his  readers. '—-However,  "while  he 
complied  with  the  taste  of  the  poStm 
and  gay,  the  politician  and  the  patriot^ 
he  thought  himself  indispensably  obliged 
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to  eoorider  likewise  his  frieDds  of  a  more 

Shilosopfaical  disposition,  and  therefore 
e  readily  joined  in  a  scheme  for  puh- 
liahtng  sach  productions  once  a  quarter 
in  a  separate  pamphlet.*'  He  further 
states  that  he  did  this  the  more  readily, 
since  in  the  annual  Diarisa,  '*  too  little 
room  is  allowed  for  solutions  at  large  to 
qaestions  worthy  of  consideration :  a 
defect  and  inconvenience,  which  it  is  the 
intention  of  this  work  to  provide  against** 
The  first  volume  was  completed  in  1749, 
and  was  dedicated  "  to  John  Bristow,  of 
Clumber  Park,  in  the  county  of  Notting- 
ham, Esq. ;"  who  is  told  in  the  somewhat 
fulsome  dedication,  that  *'  this  collection 
of  mathematical  disquisitions  is  designed 
to  render  the  mathematics  more  familiar 
and  intelligible,  and  to  bring  this  part  of 
learning  into  a  narrow  compass,  and  so 
leave  more  room  for  cultivating  the  mind 
with  moral  knowledge  and  virtue  !*'  Of 
the  second  volume  only  five  numbers  were 
printed,  and  as  one  of  the  articles  in  the 
last  number  bears  date,  Feb.  25,  1753, 
it  may  reasonably  be  inferred  that  the 
work  was  discontinued  about  this  period. 
Some  former  possessor  of  the  volumes 
fnmishes  a  confirmation  of  the  preceding 
opinion,  for  he  has  added  at  the  end  of 
nomber  5,  vol.  ii.,  the  M.S.  observations. 
**  CcmpUiing  14  Nos.  ExiC*  The  work 
is  printed  in  small  quarto,  vol  i.  contain- 
ing xvi-(-dl2 ;  and  vol.  ii.,  186  pages. 

Editor,  — ''  Mr.  Francis  Holliday, 
Master  of  the  Grammar  Free  School  at 
Haughton  Park,  near  Retford,  Notting- 
hamshire.*' Author  of  a  **  Treatise  on 
Fluxions,**  &c.,  &c. 

Contents, — As  might  be  inferred  from 
the  circumstances  which  gave  rise  to  this 
periodical,  it  is  wholly  devoted  to  mathe- 
matical subjects.  Each  number  contains 
a  series  of  original  and  selected  papers, 
on  most  of  the  subjects  which  usually 
engaged  the  attention  of  the  mathema- 
ticUns  of  that  date,  together  with  a  selec- 
tion of  mathematical  questions  and  solu- 
tions. In  several  of  the  earlier  nnmbe.'s 
solutions  are  given  to  most  of  the  ques- 
tions proposed  in  the  Oentleman's  Diary 
and  Supplement  for  the  time  being ;  but 
as  the  nomber  of  correspondents  in- 
creased, this  practice  was  discontinued. 
Many  of  the  papers  were  of  primary 
importance  at  the  time  of  their  publica- 
tion, and  the  following  enumeration  will 
show  that  some  of  them,  even  at  the  pre- 
sent day,  possess  considerable  interest. 


Art  I.  Of  the  proportion  of  velocity 
and  forces  in  bodies  in  motion.  FMl, 
Trans.,  No.  401.    By  Dr.  S.  Clarice. 

Art  II.— A  Table  of  the  times  when 
the  paths  of  the  Satellites  of  Jupiter  and 
Saturn  become  convex  toward  the  Sun. 
Also  a  Method  proposed  for  demonstrat- 
ing the  Earth's  Motion  and  investigating 
the  Parallaxes  of  the  Sun  and  Planets. 
By  X.  Y. 

Art.  III. — A  Demonstration  of  four 
Theorems  for  determining  accurately 
the  Sun's  Parallax.  By  Mr.  N.  Facio 
DulUier,  F.R.S. 

*«*  In  this  paper  several  properties 
of  the  harmonical  division  of  the  dia- 
meter of  a  circle  are  introduced,  especi- 
ally that  upon  which  Prop.  2,  Dr.  Sim- 
son*s  De  Porismatibtu  is  founded.  It 
is  also  worthy  of  notice  that  Mr.  Duiliier 
applies  the  term  p6l9  to  those  points 
(with  respect  to  the  circle)  which  after- 
wards received  the  same  designation  by 
M.  Servois,  in  reference  to  the  conic 
sections  generally. 

Art.  IV. — A  universal  spherico-ea- 
toptric  theorem,  translated  from  the 
Latin  in  No.  295  of  the  PhU,  Trans. 
By  F.  Holliday. 

Art.  y. — Reduction  of  Algebraic  frac- 
tions into  more  simple  ones,  and  recurring 
series.  By  Mr.  Abraham  De  Moivre, 
F.R.S.  No.  373,  PhiL  Tran9.  Trans- 
lated by  Mr.  Holliday. 

*«*  In  addition  to  several  useful 
theorems  relating  to  rational  fractions 
this  paper  also  contains  "  the  section  of 
an  angle  which  the  acute  Mr.  De  Moivre 
hit  upon,"  translated  from  No.  374  of 
the  Phil,  Transactions. 

Art.  VI. — A  Theorem  on  Increments, 
with  its  demonstration.  Trsnslated  from 
the  Latin  of  Dr.  Taylor's  Methadus  In^ 
crementarum.     By  Mr.  Holliday. 

*^*  This  paper  contains  the  original 
statement  and  aemonstration  of  Taylor's 
Theorem,  as  adapted  to  Increments  and 
Decrements  generally.  In  the  second 
corollary  the  Fluxions  proportional  to 
the  evanescent  Increments  are  introduced, 
in  place  of  the  Increments  themselves, 
and  hence  the  Theorem  is  deduced  in 
the  form  in  which  it  is  usually  given  by 
writers  on  the  Fluxional  and  Differential 
Calculus. 

Art  VIL  — Tables  of  Annuities, 
founded  on  the  Bills  of  Mortality  for 
London.     By  Mr.  B.  Darting. 

Art.    VIII.— Of   the    Maxima    and 
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Minima  occurring  is  the  Celestial  Mo- 
tions. Bj  that  sagacious  mathematician, 
Mr.  Ab.  De  Moivre,  F.R.S.  Done  into 
English  from  No.  360  PhU,  Trans.  Bj 
Mr.  Holliday. 

Art.  IX.— An  Essay  to  find  the  Sun's 
horizontal  parallax  by  the  transit  of 
Venus  over  the  Sun's  Disc.  By  Mr. 
Alex.  Flndlay,  teacher  of  Navigation  at 
Aberdeen. 

Art.  X. — Solutions  to  Sixteen  Ques- 
tions from  the  Supplement  to  the  Gen" 
ileman*i  Diary.  By  Mr.  Samuel  Farrer, 
of  London. 

Art.  XI.— Solution  to  Ques.  264, 
Ladiea*  Diary  for  1745.  By  Merones 
(Emerson). 

Art.  XII.— Solutions  to  Three  Ques- 
tions from  the  Oenileman'e  Magazine, 
By  Messrs.  Turner,  Cleophilus,  and 
Angle  witch. 

Art.  XIII.— An  Essav  concerning 
the  sums  of  the  powers  of  Arithmeticiu 
progreasions,  with  its  application  to  the 
solution  of  Ques.  258  in  the  Ladies* 
Diary  for  1745.    By  Spicelegus,  gent. 

Art.  XIV.— Solutions  of  Ten  Ques- 
tions  from  the  Oentleman*8  Diary.  By 
Messrs.  Robinson,  Farrer,  Waine,  and 
Williams. 

Art.  XV. — The  Demonstrations  of  the 
Ttieorems  in  Art.  III.  rendered  com- 
plete. By  Mr.  Nic.  Facio  Duiilier, 
F.R.S. 

Art.  XVI.— A  Table  of  Chances  for 
any  number  of  points  thrown  with  1,  2, 
3,  &c.,  up  to  12  Dice  inclusive,  and  the 
Method  of  Computation.  By  Mr.  Rich- 
ard Gibbons. 

Art.  XVII.— An  Essay  on  the  Pro- 
perties of  Triangles  inscribed  in,  and 
circumscribed  about,  two  given  Circles. 
By  Mr.  William  Chappie. 

*«*  This  paper  contains  several  curious 
and  interesting  properties  of  the  inscribed 
and  circumscribed  circles,  amongst  which 
is  the  well-known  expression  for  the 
distance  between  their  centres,  via.,  S^  » 
R>— 2  Rr,  here  given  for  the  first  time 
by  Mr.  Chappie.  The  same  subject  also 
forms  the  subject  of  the  Prise  (Juesiion 
in  the  Ladies*  Diary  for  1 746.  It  was 
proposed  by  Mr.  Chappie  in  order  to 
draw  attention  to  his  Essay,  and  was 
answered  by  Mr.  Robert  Heath,  the  then 
Editor  of  the  Diary,  who  claims  for 
himself  the  honour  of  having  **  discovered 
this  property  of  drawing  triangles  about 
circles  some  years  ago,  as  may  be  seen 


in  the  Monthly  Oracle,**  He,  however, 
acknowledges  that  the  proposer  ''has 
greatlv  deserved,  in  his  long  aocount  of 
it  in  tne  Miscellanea  Math^natica  ;  and 
as  Mr.  Chappie  does  not  appear  to  have 
raised  any  oojections  to  these  remarks, 
most  probably  Mr.  Heath's  claim  is 
worthy  of  consideration.  Mr.  Landen 
took  up  the  same  inquiry  in  his  Maihe^ 
ma/tca/ 2^tic«6ra<tbn#,  published  in  1755, 
and  added  a  considerable  number  of 
curious  properties,  besides  extending 
some  portions  of  his  results  to  the  conic 
sections.  His  discussion  occupies  twenty- 
four  quarto  pages,  but  he  neither  men- 
tions the  rival  claimants  nor  the  works 
in  which  their  investigations  appeared. 
From  this  period,  the  various  properties 
were  well  known  to  the  mathematicians  of 
this  country,  but  do  not  seem  to  have 
found  their  way  to  the  continent;  for 
they  were  proposed  as  new  to  the  corre- 
spondents of  the  first  volumes  of  Ger- 
gonne's  Annates  dee  Mathemaiigues  for 
1810-11.  In  this  work  several  solutions 
to  the  principal  property  are  given  by 
L*Huillier,  Gamier,  and  the  Editors, 
who  also  proposed  for  demonstration  two 
porisms  which  had  occurred  to  them 
during  the  course  of  their  investigations, 
both  of  which  are  given  by  Professor 
Leyboum  in  his  edition  of  the  Ladies* 
Diary f  vol.  iv.  pp.  340-1.  Dr.  Wallace 
gave  an  analytical,  and  Professor  Lowry 
a  geometrical,  determination  of  the  ex- 
pression for  the  distance  between  the 
centres,  in  the  pages  of  the  Diary  just 
cited,  and  many  otners  might  be  pointed 
out  In  various  works;  but  by  far  the 
most  elegant  and  comprehensive  are 
those  given  by  Professor  Davies,  in  Prop. 
XIII. ;  XIV. ;  Har<B  Geometrica,  1835; 
and  pp.  414-15,  of  his  Solutions  to  Uui- 
ton*  9  Course. 

Art.  XVIII.— Calculation  at  large  of 
the  Eclipse  of  the  Moon,  August  19, 
1746,  from  Flamstead's  Tables.  By 
Thomas  Sparrow. 

Art.  XIX.— Solution  of  Ques.  161, 
Ladies*   Diary   for    1731,  which   had 
hitherto    remained    unanswered.      By 
'Edward  Hauxley. 

Art.  XX.— Of  finding  FluenU  by 
that  excellent  Table  in  Mr.  Emerson's 
Fluxions.    By  F.  liolliday. 

Art.  XXI. — Two  new  measures  sub* 
servient  to  Mechanical  Practice.  Trans- 
lated from  the  Latin  of  M.  C.  Polhem. 
By  F.  Holliday. 
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Art  XXII.— Coocerning  a  very  euri* 
oos  Astronomical  Problem  for  finding 
the  place  of  a  Comet,  from  having  given 
the  latitudes  and  longitudes  of  four  fixed 
stars.    By  Edward  Hanxlej. 

Art*  XXIII.  —  Observations  of  the 
Comet  of  174d-4.  By  S.  B(olton),  of 
Cambridf^. 

Art.  XXIV.— Concerning  an  octave 
on  the  Monochord,  divided  by  geome- 
trical proportionals.  By  Fhllo-whimsi- 
oolos  ^6biibly  jBmer9<m). 

Art.  XXV. — A  Table  showing  some 
of  the  properties  of  regular  Polygons. 
By  Polygon  us. 

Art.  XXVL— The  quadrature  of  the 
figures  of  tangents  and  secants,  by  the 
hyperbolic  loftaritbms.     By  H(olliday). 

Art  XXVII. — An  Essay  on  Fluxions, 
wherein  the  first  principles  are  clearly 
demonstrated  in  a  very  easy  and  concise 
Method,  adapted  to  Beginners.  By 
Archimedes. 

Art  XXVIIL  — How  to  solve  all 
manner  of  simple  Fluxionary  exponen- 
tial  problems.     By  Edward  Hauxley. 

Art.  XXIX.— A  Table  showing  some 
of  the  properties  of  regular  solids.  By 
Polycdra. 

Art.  XXX.— This  is  Art.  XX.  con- 
tinued. 

Art.  XXXI. — Concerning  the  right 
ascensions  and  declinations  of  the  Comet 
of  1743-4.    By  S.  B(olton). 

Art  XXXII.— An  Essay  on  the  Ca- 
lendar, with  regard  to  the  correction  of 
the  Julian  and  Gregorian  accounts  in 
the  celebration  of  Easter.  By  H(olliday). 

Art.  XXXIII.— This  is  Art.  XXX. 
eontinaed. 

Art.  XXXIV.— An  Easy  Construc- 
tion and  Calculation  of  a  Problem  for 
determining  the  places  of  a  Comet.  By 
the  Rev.  Stephen  Bolton,  M.A. 

PrMew^ 

**Four  right  lines  being  given  in 
position,  »«.,  FC,  GA,  HB,  IC,  it  is 
required  to  find  a  fifth  (FI),  which 
aball  be  cut  in  the  points  O  and  H  in 
any  given  ratio.*' 

A  Geometrical  Construction  and  a 
Trigonometrical  Calculation  are  given 
by  the  proposer. 

Art.  XXXV.— Calculation  at  large  of 
the  Eclipse  of  the  Sun,  July  14th,  1748, 
for  London  and  Newcastle,  from  Brent's 
Tables.    By  Mr.  R  Bobinson. 


Art.  XXXVI.^  Calculation  of  the 
same,  by  Mr.  Machin's  numbers  io 
Brent's  Tables.    By  William  Brown. 

Art  XXXVII.— A  Table  exhibiting 
where  the  central  Annulus  is  conspicuoua 
in  the  same  Eclipse.  By  Mr.  Thomas 
Cowoer. 

Art  XXXVIII.— A  Theorem  relating 
to  the  comparison  of  the  weights  of 
bodies,  from  Prop.  20,  B.  iii.,  N9wUm*9 
Princtpiot  demonstrated. 

Art  XXXIX. — A  New  Proposition 
in  Geometry  demonstrated.  By  Mr. 
William  Chappie. 

*«•  This  proposition  is  the  now  well* 
known  property,  that  ''  the  three  per- 
pendiculars of  any  triangle  intersect  in 
the  same  point,"  and  although  taken  for 
granted  in  the  solutions  of  Ques.  45,  6reii- 
tleman*s  Diary  for  1743-4 ;  Ques.  260, 
Ladies'  Diary,  1745-6;  the  honour  of  a 
yV^rsia/ enunciation  and  demonstration  ap- 
appears  to  be  due  to  Mr.  Chappie.  The 
property  is  stated  both  for  the  acute  and 
obtuse  angled  triangle,  **  the  same  de- 
monstration serving  for  both,"  which, 
however,  is  not  conducted  in  so  purely 

feometrical  a  manner  as  one  could  wish, 
fany  proofs  of  this  property  may  be 
found  in  most  treatises  on  Co-ordinate 
Geometry,  especially  in  Davies's  Hutiom, 
vol.  ii.,  pp.  269-272,  where  six  dl0erent 
solutions  are  given;  but  the  roost  ex- 
tensive discussions  of  the  relations  which 
exist  between  the  perpendieulara,  the 
segments  of  the  sides,  the  angles,  and 
the  sides  of  any  triangle,  are  to  be  found 
in  Carnot's  Geomstrig  de  Position^  and 
more  recently  in  the  Hora  Geomeirica 
by  Davies  and  Weddle. 

Art  XL.— This  is  Art  XXXIII. 
continued,  with  a  set  of  Tables  entirely 
new.    By  F.  Holliday. 

Art.  XLI. — A  useful  and  general  pro- 
position for  finding  Fluents.  By  Mr. 
J.  Powle. 

Art  XLII.  —  A  Scholium  entirely 
new,  showing  how  Cardan's  Theorems 
for  Cubic  Equations  are  deduced,  illus- 
trated by  examples.    By  H(olliday). 

*«*  This  paper  professes  to  be  an 
improvement  **of  what  is  inserted  in 
pp.  186-7  of  the  second  edition  of  22o- 
nayne's  Algebra,**  and  merely  consists 
in  throwing  the  usual  expressions  for 
the  roots  of  a  cubic  into  infinite  series  by 
means  of  the  Binomial  Theorem.  The 
following  examples  are  given  in  illus- 
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tntion.  If  ^-1203a«  16000;  then 
0-4003332407664.  If  a*- 15a -4  ; 
then  a-- -2679491. 

Art.  XLIIL— An  Essay  on  the  Golden 
Number;  Cycle  of  the  Sun;  Roman 
Indietion;  the  Julian  and  Dionysian 
Periods,  &c.    By  William  Brown. 

Art.  XHV. — A  Specimen  of  a  gene- 
ral method  of  drawing  Tangents  to 
Cnrves,  deduced  from  the  Doctrine  of 
Maxima  and  Minima.  By  Mr.  William 
Jepson. 

Art.  XLV. — Emendations  and  Cor- 
rections to  Ques.  15;  47 ;  and  Art. 
XXXII.  By  Mr  William  Chappie 
and  an  "  Unknown  Hand.*' 

*»*  The  preceding  articles  are  con- 
tained in  Nos.  I.  to  IX.  inclusive; 
forming  the  first  volume  of  the  work. 

Art.  XLVI.— A  Table  of  Chances, 
intended  as  a  plain  and  easy  intro- 
duction to  Simpson's  Treatise  on  that 
subject    By  Mr.  Richard  Gibbons. 

Art  XLVII.— The  investigation  of 
two  series  furnished  by  Mr.  Anthony 
Thacker  for  pages  100  and  109  of  Shirt- 
clifie*s  Guaging.  By  Mr.  F.  Holliday. 
Art  XLVIII.— This  is  Art  XL.  con- 
tinued. 

Art.  XLIX. — A  general  proposition 
for  finding  Fluents.  —  By  Mr.  John 
Powle. 

Art  L. — Essay  towards  a  Discovery 
of  the  Longitude  by  the  Variations  of 
the  Magnetic  Needle.  By  Edward 
Hansley. 

Art.  LI. — A  construction  of  Loga- 
rithms.   By  Mr.  W.  Bevil. 

Art.  LII.— This  is  Art.  XLVIII. 
continued. 

Art  LIIL— A  Translation  of  Dr. 
Brook  Taylor's  Treatise  on  Increments. 
By  F.  Holliday. 

*«*  This  translation  is  continued  in 
the  next  two  numbers  of  the  Miscel-' 
lanea,  and  ten  propositions  were  com- 
pleted when  the  work  was  discontinued, 
the  seventh  of  which  contains  what  is 
usually  known  as  Taylor's  Theorem. 

(To  be  continued.) 


TH1    BEITAITNIA   TUBULAR    BRIDOB. — MB. 
FA1BBAIBN  THB  TBUB  INVBNTOR. 

The  last  Number  of  the  North  BritUh 
Review  has  a  very  remarkable  article  on  thii 


subject,  which  is  said  to  have  been  written 
by  Sir  David  Brewster,  and  bears  strong 
internal  evidence  of  coming  from  hia  power- 
ful pen.  In  a  former  notice  of  the  Britannia 
and  Conway  Tubolar  Bridges,  the  North 
Britieh  ascribed  the  whole  merit  of  their 
invention  and  constmction  to  Mr.  Robert 
Stephenson — ^indnoed  thereto  by  the  follow- 
ing considerations :  — 

*'  We  were  led  into  thie  nUetaho  by  takfaig 
our  information  from  two  different  soaroea, 
in  which  the  name  of  that  eminent  engineer 
vras  alone  mentioned.     One  of  them— 'pio- 
bably  copied  from  the  other— >bore  no  marks 
of  aothenticity  ;  hot  the  other*  bears  to  be 
written    '  by  a  resident  assistant,  with  the 
permission  of  Robert  Stephenson,  dril  ^en- 
gineer.'   In  this  pamphlet  the  name  of  a 
coadjator  or  colleague  w  never  once  men- 
tioned,  although  the  names  of  inferior  assist- 
ants, bailders,  contractors,  and  mecbanistB 
in  wood,  stone,  and  iron  are  liberally  em- 
blazoned.   That  this  pamphlet  was  written 
not  only  by  the  permission  of  Stephensotty 
but  was  intended  to  assert  indirectly  hie 
claim  to  be  the  sole  inventor  of  tubular 
bridges,  is  placed  beyond  a  doubt  by  the 
address  which  he  delivered  at  the  entertam- 
ment  given  at  Conway,  in  May,  1848,  on 
the  completion  of  one  of  the  great  tubes. 
He  there  distinctly  assumes  to  be  the  sole 
inventor,  and  merely  mentions  the  name  of 
a  gentleman  as  a  person  whom  he  had  em- 
phped  to  test  experimentally  the  theory  he 
had  formed.    This  gentleman  was  Mr.  Wm. 
Fairbaim,  of  Manchester"— an  eminent  engi- 
neer, without  whoee  geniue  and  praetienl 
knowledge f  and  patient  experimental  infuu 
riee  (the  Reviewer  is  now  convinced),  the 
tubular  hridgee  in  Walee  could  never  have 
been  eonetrueted" 

The  writer  has,  therefore,  taken  up  the 

matter  anew,  and  gone  at  great  length,  and 

with  great  ability,  into  the  whole  "history 

of  this  great  invention,"  the  merit  of  which 

he  thus  honestly  and  magnanimously  restores 

to  Mr.  Fairbairn  :— 

'*  Such  is  the  tubular  bridge  which  Mr. 
Stephenson  has  the  undoubted  merit  of 
suggesting.  No  Englishman  antidpatied 
him  in  this  idea,  though  it  may  appear  after- 
wards that  a  Frenchman  did.  Mr.  Fairbaim 
willingly  concedes  this  specific  merit  to  Mr. 

*  '*  General  Deicription  of  the  BritannU  and 
Ck>nway  Tabular  Bridget  on  the  Chester  and  Hotj- 
head  Railwny.  Published  wKh  the  peimlsaftsD  of 
Robert  Stephenson,  Civil  Engineer.  By  a  Resident 
Assistant.    London :  1849.    pp.  34. 
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Stepbentoa;  snd  it  it  probable  that  tbe 
pttblio  would  baTO  magniiled  iti  anottnt  bad 
not  bit  iijadiotonB  frienda  claimed  hr  bim 
macb  more.  Had  Mr.  Stepbenioii  coupled 
tbe  name  of  Mr.  Fairbairn  irith  bis  own,  aa 
coDJouied  in  tbe  ezeoation  of  tbii  great  work, 
tb«y  would  bave  abone  togetber  w  a  doable 
ttirf  oornvMnding  tbe  eateem  of  fntore  agea* 
and  tecaiing  for  tbeir  common  ooantry  tbe 
hononr  of  baxing  produced  mob  magnificent 
atmctvrea ;  but  tbe  mlnnte  InTestigation  of 
their  indiTidiial  merita  wbieb  baa  now  be- 
oone  neoetaary,  may  lead  to  a  tery  different 
apportionment  of  fame,  and  pofldbly  allow 
a  aCranger  to  place  bimielf  in  Uie  eyea  of  tbe 
woM.  aa  tbe  earlieat  propoaer  of  a  tmbnlar 
bridge. 

**  it  ia  very  elear,  from  tbe  eiaminatlon 
of  Mr.  Stepbenaon  bimaelf,  tbat  tbe  idea  of 
a  tubular  bridge  waa  one  wbieb  be  waa 
driven  to  adopt  flrom  neceaaity,  and  not 
from  any  knowledge  tbat  be  poaaesaed  eitber 
of  the  tbeory  of  aueb  a  atracture,  or  of  any 
analogoua  worka,  on  the  autbenticity  ^of 
wbidi  be  could  buTO  appealed  to  ezpenenoe. 
Wben  he  tella  the  Committee  tbat  be  ia 
antiflled  that  tbe  sebeme  ia  practicable  and 
aafe,  he  aoknowledgei  at  tbe  same  time  tbat 
ba  adopta  it  beoauae  '  be  muat  oonfeai  tbat 
ho  oannot  lee  bia  way  at  pment  to  adopting 
anything  elae.' 

**  An  idea,  adopted  ai  a  laat  reaouroe, 
unaupportad  by  tbeory,  and  unteated  by 
eBperianoe,  ia  anhmittod  to  Mr.  Fairbairn, 
te  kk  htmdM  n  bsoomuu  a  oebat 


nrVBIiTIOIf,  AND  18  nXBOUTED  ON  THB 
▲UTROUTT  or  PBlMOIPLUa  WHIOH  HB  BA8 
■•TABIJaHBD,  AWD  OV  PBAOTIOAI.  EXaULTt 
WBICM     BB    BAB    BXPBBIMBBTALLT     OB- 

TAiNBD.  Mr.  Stepbenaon  ai  tbe  engineer 
of  tbe  railway,  baa  of  ooune  a  general 
tnpenriaion  of  every  thing  connected  with 
tbe  bridgea,  corresponding  oocaaionally  with 
Mr.  Fairbairn ;  but  in  so  far  as  we  can  find, 
and  we  have  been  most  anxious  in  our 
aeareb,  he  (Mr.  Stepbensoo)  has  auffgeited 
uotMmg,  and  dame  noihktg  which  cen  bt 
anuidired  «t  a  pari  qf  Ma  (fiioniia  ma- 
ehamiam  which  now  spam  the  Cmway  and 
is  akmi  to  span  the  Menai  StraiteJ* 

Our  readera  will  observe  tbat  reference 
ia  made  to  the  claims  of  a  oertain  French* 
man  aa  poaaiMy  conflicting  with  those  both 
of  Mr.  Fairbairn  and  Mr.  Stephenson.  The 
Reviewer  afterwards  shows,  however,  that 
there  ia  nothing  in  them.  Tbe  Frenchman 
referred  to  is  Dr.  Jules  Ouyot,  who  patented 
a  peculiar  construction  of  girdrr  in  France 
in  1844,  and  in  England  in  1846. 

•'  |n  his  French  patent  he  (Qejot)  pro- 


poses  to  construct  bridges  with  a  number  of 
cells  or  hollow  parallelopipeds,  formed  either 
of  bare  or  frames  of  iron  united  by  pins,  or 
formed  of  one  piece  of  cast  iron.  An 
assemblage  of  these  parallelopipeds  or  cells 
would  form  a  hollow  rectangular  tube  open 
on  all  ita  four  aides.  It  is  of  no  conse- 
quenoe,  according  to  Dr.  Gwyut,  how  the 
form  ia  obtained,  because  it  is  Ihe  form  of 
the  hollow  or  cellular  solid  tktt  develops  the 
strength  of  the  iron,  and  consequently  it  ia 
the  form  which  constitutes  the  invention,  and 
not  the  manner  of  ezeoudng  it.  *  * 
Dr.  Guyot'a  claim,  however,  doea  not  in  tbe 
alighteat  degree  affect  the  rights  of  Mr, 
FMrhaim,  who  elaiine  only  the  merit  of 
what  he  aetndUp  did^~ot  having  abown  by 
experimenta  on  a  large  scale,  tbat  tbe  ree- 
tangutar  tube  was  pr^eMU  to  the  cyUndri" 
cat  and  eU^tieai /orms^thMt  a  tube  with 
ita  aidea  and  top  and  bottom  all  bimilab 
was  not  thejbrm  that  should  be  adopted^* 
and  that  a  celluiar  top  and  a  cellular  bot* 
torn  difftrtnJt  from  the  top  were  neceuary 
to  gioe  the  requisite  strength  to  the  tubular 
bridges."  (Beaides  all  which)  «  Dr.  Ouyot 
never  propoaed  that  bis  (parallelopipedal 
bars  or  framea)  sboxtld  be  bo  ads  bitbbb 

FOB  UKS  OB  VOB  BAILWAT  TBAXN8  ;   tbcy 

were  merely  intended  forbeamaro  buppobt 


B0ADWAT8  OB  AKALOOOUa  BTBUCTOBBB. 
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We  have  been  altogether  mueh  gratified 
by  the  perusal  of  this  article,  which  doea 
infinite  credit  to  the  candour,  impartiality, 
and  good  feeling  of  the  writer ;  a  gratification 
heightened  not  a  little  by  the  reflection  tbat 
bis  judgment  on  tbe  points  in  dispute  is  in 
entire  conformity  with  that  to  which  we  had 
ouraelves  been  previously  led  by  an  inde- 
pendent consideration  of  the  case — (see 
Mechanics*  Magazine,  volume  11.,  page 
12)  Mr.  Stephenson  and  bis  partisana 
have  committed  themselves  too  absolutely, 
and,  to  say  the  truth,  too  audaciously,  to 
the  F^baim  sacrifice,  to  be  expected  at 
this  time  of  dsy  to  retraet ;  but  a  retractation 
however  ample,  and  however  bumble,  were 
better  far,  than  to  ^rsist  in  a  course  of  mis- 
appropriation, which  tbe  more  it  ia  persiated 
in,  and  tbe  more  it  is  probed  and  aifted, 
will  only  cover  him  and  them  with  more 
and  more  disgrace. 
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I.   The  Early  Geometry  of  the  Greeks 
amd  Egyptians. 

So  much  has  been  said  on  this'^ubject 
by  almost  every  writer  on  the  history  of 
geometry,  even  dowi  t  >  the  prefatory 
sketches  in  our  elementary  works,  that 
the  subject  will  appear  at  its  first  enun- 
ciation to  promise  only  "  a  resurrection- 
dish  of  stale  condiments.**  Had  it  been 
my  intention,  however,  to  merely  repeat 
the  silly  narratives  of  the  Greek  writers, 
I  should  hlive  spared  myself  the  tronble 
of  writing,  and  your  readers  of  scanning, 
a  single  line  on  the  subject  It  Is  rather 
my  object  to  seek  from  internal  evidence 
than  from  the  unsatisfactory  testimonies 
of  historians,  who  knew  nothing  of  the 
subject-matter  of  their  statements,  what 
was  the  real  character  of  the  progress  of 
geometry  from  its  first  rude  beginnings 
and  subsequent  development  of  the  most 
perfect  specimens  of  logical  skill,  that 
the  world  has  ever  seen. 

I  do  not,  however,  propose  to  tie  my- 
self down  to  a  close  imitation  of  a  sys- 
tematically composed  essay.  Nor  shall 
I  often  enter  into  any  direct  controver- 
sion of  the  specific  writings  of  modem 
times.  I  put  down  my  own  views  sim- 
ply ;  and  if  I  should  be  ever  led  to  dis* 
cuss  the  subject  more  minutely,  it  must 
be  in  another  form  and  in  a  separate 
work.  I  shall  be  most  glad,  however,  of 
any  friendly  suggestion,  pointing  out 
where  a  competent  judge  in  such  matters 
may  think  I  am  in  error ;  and  I  have  no 
doubt  of  the  liberal  £ditor  of  this  Maga- 
zine affording  every  facility  for  discus- 
sion,  whilst  conducted  with  courtesy  and 
decorum. 

The  views  explained  in  these  Notes 
have  been  expressed  verbally  to  many 
friends ;  and  in  deference  to  their  opi- 
nion, which  on  all  occasions  are  entitled 
to  respect,  I  here  venture  to  lay  them 
before  the  public. 

This  discussion  is  offered  with  some 
degree  of  confidence,  although  with  a 


*  We  are  happy  to  announce  that  the  "  Geome- 
try of  the  Line  and  Plane,"  which  hat  to  long  stood 
oyer  owing  to  the  Author't  indiiposition,  will  be 
thortly  returned  and  completed.  A  few  copiet  will 
be  itmck  off  for  dittribution  amongat  thote  of  our 
readers  who  may  desire  to  have  the  subject  in  a 
complete  state,  at  the  cost  to  which  we  are  actually 
put ;  and  thoae  who  desire  to  potsess  the  work  in 
that  state  are  requested  to  send  their  names  to  the 
Editor. 


full  share  of  misgiving.  As,  from  the 
nature  of  the  subject,  and  the  absence  of 
all  documentary  evidence,  it  may  be 
deemed  to  be  entirely  conjectural ;  yet 
tiie  internal  evidence  furnished  by  the 
work  itself,  the  prineiples  upon  which 
it  is  constructed,  and  the  natural  pro- 
cesses of  the  human  mind  in  abstract 
research,  will,  I  hope,  be  allowed  to 
have  some  weight  where  other  and  bet- 
ter testimony  is  wanting.  But,  in  truth, 
we  have  no  trustworthy  history  of  the 
ancient  aeometry.  beyond  what  is  fur- 
nished by  the  ancient  treatises  theni> 
selvesi  anterior  to  the  notices  left  in  the 
mathematical  collections  of  Pappus ;  for 
surely  no  one  will  contend  for  the/s^wM 
gossip  of  Proclus,  or  still  less  the  philo- 
sophers and  historians  of  Greece  of  ear- 
lier or  later  days,  furnishing  trustworthv 
materials  for  mathematical  history.  A 
few  broad  remarks  may  be  roughly  true; 
but,  at  best,  these  only  refer  to  eras,  not 
to  the  detailed  history  and  philosophy  of 
science.  Except  evidence  derivea  from 
the  writings  ot  a  geometer  can  be  ad- 
duced, we  are  in  perhaps  as  favourable 
a  position  for  the  investigation  as  though 
a  greater  number  of  mere  historians  aod 
philosophers  had  left  works  that  had 
reached  our  own  times.  Perhaps  soch 
histories  as  are  required  might  yet  be 
found — ^possibly  like  one  Gkeek  author 
in  a  mummy-case,  but  far  more  likely  in 
the  form  of  Arabic  translations  in  the 
archives  of  the  Escurialand  other  Spanish 
palaces. 

We  must  dismiss,  in  limine,  the  ab- 
surd inference  so  often  quoted  from  He- 
rodotus, respecting  the  destruction  of 
the  land  on  the  banks  of  the  Nile  being 
the  origin  of  all  notice  of  geometricu 
figures.  All  that  Herodotus  states,  bow- 
ever,  is  very  probable,  except  his  infer- 
ence from  it.  The  case  simply  amounts 
to  this  : — that  the  king-landlord  sent  his 
steward,  on  the  representation  of  the 
tenant  that  so  much  land  had  been  washed 
away,  to  "survey"  the  property  and 
adjust  the  rent  accordingly.  Possibly 
also,  where  landmarks  had  been  obiiic- 
rated,  to  restore  them  officiaUy  from  his 
own  surveys,  and  prevent  disputes  be- 
tween contiguous  tenants.  That  this 
should  be  assumed  by  Herodotus  as  the 
origin  of  geometry  is  perhaps  not  wod- 
derful;  for  he  seems  to  have  considered 
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as  trae  eTery  fable  narrated  by  the  Egyp- 
tian priesthood;  and  he  was  not  very 
conversant  with  any  seienee,  but  most 
especially  deficient  Id  all  abstract  re- 
search. He  saw  nothing  in  geometry 
bat  a  practical  art ;  and  in  that  art  itself, 
only  a  system  of  special  and  ingenious 
contriTances. 

One  would  almost  suppose  that,  from 
the  nnfyersal  adoption  of  this  opinion  of 
the  origin  of  geometryi  Christian  writers 
repudiated  the  authority,  authenticity, 
or  antiquity  of  the  Old  Testament.  Is 
it  possible  that  Tubal*  Gain,  "  a  worker 
in  Draas  and  iron,"  should  be  ignorant 
of  the  simple  forms  and  simpler  proper- 
ties of  geometrical  figures  P  Is  it  pos- 
sible to  conceive  the  builder  of  the  ark, 
with  these  fignres  for  one  hundred  and 
twenty  years  before  his  eyes,  in  his 
hands,  and  intently  occupying  his  mind, — 
that  Noah  should  not  know  the  proper- 
ties of  a  rectangle  ?  Could  the  founders 
of  the  great  tower  on  the  plains  of  Shinar 
project  and  carry  on  such  a  building 
without  some  such  knowledge— much 
greater  than  that  spoken  of  by  Herodo- 
tas  P  None  know  better  than  practical 
workmen  the  elementary  properties  of 
figores  <^  whether  in  wood,  stone,  or 
metal,  and  especially  those  which  relate 
to  figures  to  be  fitted  together,  for  the 
accuracy  of  which  they  must  have  some 
kind  of  test,  which  is  only  another  name 
for  a  geometrical  property  of  the  figures 
concerned.  The  logic  or  proof  by  which 
they  arrived  at  this  test  is  another  ques- 
tion. In  ftct,  without  going  to  the 
Scriptures  at  all,  the  necessity  for  a 
somewhat  extended  knowledge  of  (he 

Properties  of  geometrical  figures  might 
ave  suggested  themselves  to  the  mind 
of  the  traveller,  in  contemplating  the 
pyramids,  the  palaces  of  the  kings,  the 
temples  of  the  priesthood,  and  even  the 
very  dwellings  in  his  own  country  where 
his  childhood  had  been  spent.  All  these 
would  have  furnished  instances  of  more 
advanced  knowledge  than  the  particular 
instance  which  he  quotes. 

Nor  is  there  much  probability  in  the 
story  related  by  Diogenes,  Laertius,  and 
Plutarch,  respecting  the  wonder  of  the 
Egyptian  king,  at  the  sagacity  of  Thales, 
in  proposing  to  measure  the  altitude  of 
the  pyramids  by  means  of  their  shadows. 
If  it  be  true,  then  Araasis  must  have 
been  an  exceedingly  simple  and  ignorant 
king  s  but  bis  priests,  at  least,  would  be 
less  surprised  at  the  &ct. 


None  but  a  race  of  savages  can  be 
wholly  ignorant  of  some  properties  of 
the  simpler  geometrical  figures — nor 
even  they  universally  and  absolutely. 
Civilization  implies  arts;  and  idl  arts 
imply  more  or  less  of  geometrical  know- 
ledge :  whilst  the  latter  necessarily  leads 
the  more  active  and  contemplative  minds 
to  an  investigation  (by  experiment  and 
induction,  perhaps,  in  the  outset)  of 
more  extended  properties,  and  for  evi* 
dense  of  some  kind  or  other  for  those 
already  known.  The  plane,  the  sphere, 
the  cone,  the  prism,  and  the  pyramid 
must  become  familiar  subjects  of  thought, 
and  their  properties  those  of  interesting 
and  earnest  inquiry ;  aa  well  as  the  tri- 
angle, the  rectangle,  parallel  lines,  the 
circle ;  and  ultimately,  sameness  of  foiyt 
and  ratio  of  magnitudes.  This  may  take 
place  slowly,  but  take  place  it  must. 

The  testimony  of  the  Greek  writers 
is  uniform  as  to  geometry  being  brought 
from  Egypt  into  Greece  ;  and  no  ques- 
tion can  be  raised  on  this  head.  The 
great  question  is,  as  to  what  kind  of  geo- 
metry it  was  —  especially  with  what 
kind  of  evidence  and  modes  of  demon- 
stration it  was  supported  ?  In  short, 
what  was  its  state  as  a  science  upon  its 
first  importation  ? 

Looking  to  Egypt  alone,  we  find  a 
race  amongst  whom  the  mechanical  arts 
had  been  highly  cultivated,  and  that 
upon  a  very  gigantic  scale.  The  con- 
sideration of  equality  as  tested  by  two 
difierent  objects  fitting  into  the 'same 
matrix,  or  of  two  plane  figures  fitting 
one  upon  the  other,  could  not  but  pre- 
sent itself  at  a  much  ruder  and  earlier 
stage  of  art  than  the  Egyptians  had 
attained  in  the  time  of  Thales.  How- 
ever uncontemplative  the  national  mind 
may  be  estimated,  the  contrary  of  this 
assumption  cannot  be  maintained  for  a 
moment.  Then  the  first,  the  greatest, 
the  fundamental  principle  of  geometri- 
cal demonstration,  follows  to  have  inevit^ 
ably  been  known  to  the  Egyptians— vis., 
the  application  of  one  figure  to  another, 
or  to  the  matrix  of  another.  The  mind 
of  an  Egyptian  '*  operative ''  which 
could  stop  short  of  this,  is  simply  incon- 
ceivable. 

But  to  render  the  device  of  transposi' 
tion  of  figures  available  for  demonstra- 
tion, another  and  less  obvious  step  was 
essential : — the  assignment  of  the  condi- 
tions that  shall  rende  a  figure  determi- 
nate and  invariable.     For  instance,  to 
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gee  that  the  magnitude  of  a  eirele  was 
fixed  when  its  radius  was  given  ;  that  a 
imrallelogram  was  given  when  two  adja- 
cent sides  and  the  included  angle  were 
given  ;  or  that  a  triangle  was  given  when 
either  two  adjacent  sides  and  their  in- 
cluded angle,  or  when  the  two  adjacent 
angles  and  their  included  sides,  were 
given. 

The  most  natural  mode  of  conducting 
this  inquiry  was  that  of  which  many  traces 
remain  in  the  most  perfect  of  the  Greek 
writers  themselves — in  the  <<  Elements  of 
Euclid."  It  consisted  in  the  comparison 
of  two  figures  subjected  to  the  same 
three  conditions,  by  means  of  superposi- 
tion. Few  cases,  probably^  would  occur 
in  respect  to  simple  figures  more  com- 
nlex  than  the  demonstration  of  i.  4,  as 
left  by  Euclid  and  his  commentators 
when  all  the  steps  of  that  demonstration 
are  formally  inserted.*  Neither  in  the 
comparison  of  circles,  and  of  lines  in 
them  as  to  equal,  greater,  or  less,  would 
even  so  much  difficulty  be  encountered. 
Thus,  some  of  the  leading  properties  of 
triangles  and  circles  (as  well  as  of  rect- 
angles, discussed  in  Euclid's  Second 
Book),  could  scarcely  fail  to  become 
known  to  the  Egyptians ;  and  geometry 
at  a  tdence,  though  in  a  crude  form 
enough,  must  be  inferred  to  have  been 
imported  bv  the  Greeks,  and  not  in- 
vented by  them.  It  only  required  ela- 
boration through  the  wonderful  Greek 
mind,  to  become  what  Euclid,  Apollo- 
nioB,  and  Archimedes  left  it. 

But  the  principle  does  not  terminate 
with  superposition  in  piano,  or  with  the 
corresponding  operations  in  bodies  of 
three  dimensions.  Under  the  general 
form  of  tramposttion,  it  was  capable  of 
giving  lefi^ittmate  proof  of  a  large  range 
of  propositions ;  and  of  rendering  the 


truth  of  others  highly  probable  ;  whilst 
the  inquiries  that  it  was  calculated  to  rag- 
gest  were  both  numerous  and  importast. 

In  its  simplest  form  after  actual 
supposition,  we  have  it  illustrated  in 
Euc.  i.  35,  and  some  of  the  following 
theorems.  This  is  Euclid's  second  test 
of  equality.  It  consists  simply  in  this : 
that  if  from  the  figure  ABCF  either  the 
triangle  ABE,  or  its  equal  DCF  « be 
taken  away,"  the  remainders  6CFE, 
ABCD,  will  be  of  the  same  magnitude. 
This  is  really  nothing  more  tnan  to 
apply  to  the  particular  ease  under  eon- 
sideration  the  axiom:— from  whatever 
part  of  one  figure  another  figure  be 
removed,  taken  away,  or  transposed,  the 
magnitude  of  the  remainder  is  the  same. 

Another  instance  may  be  adduced  in 
respect  toparaileit.  Thus,  let  there  be 
two  equal  angles,  ABC,  EDF ;  then,  ai 
is  shown  in  the  proof  of  i.  4,  the  lines 
AB,  BC,  may  be  made  to  coincide  widi 
ED,  DF ;  and  the  coincidence  will  be 
entire  through  the  whole  distances  to 
which  the  lines  may  be  extended.  Now 
the  point  A  may  be  ^adually  transposed 
from  D  along  the  hues  DE,  so  that  in 
all  the  positions  it  can  take,  as  k'B,  it 
shall  coincide  with  DE.  But  AG  being 
transposed  with  AB  to  the  correspond- 
ing position  AfCy,  \tmu8t  whoUy  lou  its 
coincidence  with  DF  at  the  initial  stage 
of  the  motion  of  A  from  D.  Now  if  we 
call  A'C  in  any  one  of  its  propositions, 
a  parallel  to  DF,  we  state  the  same  thing 
in  other  words,  by  precisely  the  lan- 
guage of  Euclid's  S5th  Definition  (Sim- 
soiCs  Euc). 

Again  it  would  follow  from  theeqat- 
lity  of  the  angles  EDF.  A'B'C,  com- 
bined  with  the  second  axiom  and  i.  13, 
that  the  two  angles  FDA',  C'A'D  are 
together   equal    to    two    right  angles. 


/ 


c      -ar 


•  In  a  tatan  oote  thlt  will  be  Uluitratcd. 
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Whence  would  follow  a  justificatioD, 
more  or  less  satisfaetory  to  different 
miDds,  of  the  fact  enunciated  in  Euclid's 
12th  Axiom. 

It  is  not  intended  to  say  for  a  moment 
that  this  method  of  investigation  is  rigidly 
accurate ;  but  it  is  the  kind  of  reason- 
ing that  would  commend  itself  by  its 
obviousness,  to  minds  little  tutored  in 
such  evidence,  and  in  the  absence  of 
any  general  rules  for  logical  inference. 
It  IS,  moreover,  a  view  so  intimately 
connected  with  that  to  which  Euclid  at 
last  found  himself  obliged  to  sdhere, 
that  we  are  almost  compelled  to  admit 
that  it  was  out  of  such  materials  Euclid 
did  actually  construct  his  theory  of 
parallels.  He  has,  however,  met  the 
difficulty  by  cbsnging  the  order  of  the 
dependence  of  the  facts,  snd  by  taking 
as  an  axiom  a  propertv  more  in  accord- 
ance  with  the  ngid  rules  that  prevailed 
in  the  school  of  Plato.  As  an  axiom, 
too,  it  must  probably  continue  to  be 
received,  as  long  as  geometry  shall  retain 
the  slightest  remnant  of  its  present 
character.* 

Certain  properties  of  parallels  and 
parallelogrsms  would  thus  become  known 
to  such  inquirers  as  we  may  suppose  the 
Egyptians,  especially  the  priesthood,  to 
have  been.  This  would  lead  to  what 
vrill  be  here  taken  as  the  third  and 
closing  instance : — that  of  similar  plane 
and  solid  figures. 

In  the  examination  of  the  cases  of 
triangles,  only  two  would  be  found,  in 
which  three  conditions  did  not  absoluiefy 
Jim  the  triangles  to  be  equal.  The  first 
when  two  sides  and  the  angle  opposite 
to  one  of  them  were  equal  respcMStively 
to  two  sides  of  the  other,  and  to  the 
angle  opposite  to  one  of  them  :t  the 
second  wnen  the  three  angles  of  the  one 
triangle  were  equal,  each  to  each,  to  the 
three  angles  of  the  other. 

Setting  aside  the  former  of  these  cases 
(as  offering  no  difficulty  beyond  that  of 
discrimination  or  enumeration,  and  the 


*  8«Tenl  WTitcn  of  late  yean  have  revlred  a 
Duct  of  ibnner  ages;  that  the  dJfflcnlty  would  be 
got  over  hy  a  difffexent  deflnitlon.  Aroonnt  these 
new  definitloDe  ii  that  of  A'C,  DF  making  equal 
angles  with  ED.  These  geometers  eneountrr  an 
eqnal  dffllcnlty  to  the  ancient  one,  in  attempting  to 
pTOTe  that  A/C',  DP  mmti  then  make  eqnal  angles 
with  anp  other  lint  that  meefa  them.  Nothing  is 
gained,  bnt  something  of  perspicuity  is  lost. 

f  This  case  is  no  where  referred  to  by  Euclid, 
altboogh  under  certain  restrictions  the  proposition 
would  be  true : — 


seeming  departure  under  certain  circum- 
stances from  a  rule  otherwise  general), 
the  great  difficulty  of  extending  the  in- 
quiry would  arise  from  the  latter.  The 
result  of  the  hypothesis  now  becomes 
sameness  of  form  instead  of  the  equality 
of  the  magnitudes  of  the  sides,  each  to 
each.  But  sameness  of  form,  though  a 
conception  easily  induced,  and  indeed 
actually  forced  upon  the  mind,  was  not  a 
conception  easy  to  define  by  means  of 
the  conditions  which  were  essential,  and 
the  exclusion  of  those  which  were  super- 
fluous, to  a  complete  definition.  Even  as 
left  b^  Euclid,  the  definitions  of  similar 
rectilinear  figures  and  similar  polyphi- 
drons  are  erroneous :  in  both  cases,  by 
excess  of  conditions,  and  in  the  latter  by 
a  defect  likewise.  Great  difficulties  thea 
stood  in  the  way  of  earlier,  and  stiu 
greater  in  the  way  of  the  earliest  specu- 
lators on  the  topic  of  similitude.  All 
circles,  probably,  would  be  tacitly  as- 
sumed as  of  the  same  form,  and  likewise 
all  spheres :  but  if  we  were  to  conceive 
it  possible  that  two  parabolas  or  two 
cycloids  had  been  encountered  by  these 
pioneers  in  scientific  geometrv,  it  is 
utterly  improbable  (indeed,  all  but  im- 
possible) that  the  notion  of  similitude 
with  respect  to  them  should  have  occur- 
red to  minds  so  little  disciplined.  On 
the  other  hand,  the  case  of  two  triangles 
mutually  equiangular,  would  be  a  matter 
of  comparatively  simple  discussion ;  and 
the  similitude  of  two  polygons,  deter- 
mined by  means  of  their  component 
similar  triangles,  would  readily  follow. 
r  Thus,  let  the  three  angles  of  the  tri- 
angle ABC  be  respectively  equal  to  those 
of  DEF  (that  is,  A  to  D,  B  to  E,  and  C 
to  F ;)  and  let  DEF  be  applied  to  BAG 
so  that  £F  shall  fall  upon  BC,  and  take 
the  position  BF^    Then,  since  the  angle 


(1.)  When  the  giren  angle  Is  either  right  or 
obtuse. 

(2.)  When  the  side  opposite  the  glren  aoute 
angle  is  greater  than  the  other  side. 

(8.)  When  it  is  equal  to  a  perpendicular  upon 
the  third  side  from  the  angle  q;»poslte  to 
that  side. 

It  is  only  when  the  third  side  Is  greater  than  the 
aforesaid  perpendicular,  less  than  the  odier  given 
side,  and  has  the  given  angle  opposite  to  It  acute, 
that  the  equality  does  not  necessarily  subsist.  The 
corresponding  case  of  similar  triangles  (somewhat 
awkwardly  pat,  however,)  forma  JSac.  vi.  7. 

Neither  is  the  other  eate  (equiangular  triangles) 
brouRht  under  notice  till  the  Sixth  Book.  All 
restricted  and  failing  cases  are  systematically  passed 
over  by  Euclid  till  he  is  ^le  to  discuss  them  com- 
pletely. 
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DEF  is  equal  to  ABC,  the  line  DE  will 
fall  upon  BA,  and  take  the  position  BF'; 
and  the  position  D'F'  then  taken  by  BF 
becomes  fixed  and  inevi table.  In  this 
oaae,  then  (omitting  obvious  and  unne- 
eeasary  details),  the  angle  BVU  is  equal 
to  BGA,and  BD^F  to  BAC ;  and  for 
either  of  these  reasons  lyF  is  parallel  to 


AC.  One  important  point  is  thus  made 
out  respecting  the  connection  betweeo 
parallels  and  similar  triangles ;  and  thii 
It  is  easy  to  see  might  (like  its  convertt, 
which  might  have  been  obtained  with 
equal  ease)  be  made  a  cardinal  propertj 
from  which  to  deduce  many  others. 
(To  be  continued) 


ACT  TO  XXTEND  AND  AMBND  THX    A.CT8 

15th  AUGUST,  1850, 

Preamble  Declares  that  it  is  expedient  to 
extend  and  amend  the  Acts  relating  to  the 
Copyright  of  Designs. 

CUnae  1.  Enacts,  that  the  Registrar  of 
Designs,  upon  application  by  or  on  behalf 
of  the  proprietor  of  any  design  not  pre- 
viously published  within  the  United  King, 
dom  of  Great  Britain  and  Ireland,  or  else- 
where,  and  which  may  be  registered  under 
the  Designs  Act,  1842,  or  under  the  Designs 
Act,  1843,  for  the  proTisicnal  registration 
of  such  design  under  this  Act,  and  upon 
being  furnished  with  such  copy,  drawing, 
print,  or  desciiption  in  writing  or  in  print 
as  in  the  Judgment  of  the  taid  regietrar 
thall  be  euffieient  to  ident\fy  the  partietUar 
derign  in  respect  of  which  such  registration 
is  desired,  and  the  name  of  the  person 
claiming  to  be  proprietor,  together  with  his 
place  of  abode  or  business,  or  other  place 
of  address,  or  the  style  or  title  of  the  firm 
under  which  he  may  be  trading,  shall  register 
such  design  in  such  manner  and  form  as 
shall  from  time  to  time  be  prescribed  or 
approved  by  the  Board  of  Trade ;  and  any 
design  so  registered  shall  be  deemed  '*  pro- 
visionally registered,"  and  the  registration 
thereof  shall  continue  in  force  /or  the  term 
of  one  year  from  the  time  of  the  same  being 
registered  as  aforesaid. 

Clause  II.  That  the  proprietor  of  any 
design  which  shall  have  been  provisiooally 
registered  shall,  during  the  continuance  of 


RELATING  TO  THB  COPTRIOBT  OF  nSSIGNS, 
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such  registration,  have  the  sole  right  sod 
property  in  such  design ;  and  that  the  penal- 
ties and  provisions  of  the  said  Designs  Act, 
1842,  for  preventing  the  piracy  of  desigai, 
shall  extend  to  the  acts,  matters,  and  thiofi 
next  hereinafter  enumerated,  as  faliy  ai  if 
those  penalties  and  provisions  had  bees 
re-enacted  in  this  Act,  and  expressly  ex- 
tended to  such  acts,  matters,  and  thiiigi 
respectively ;  that  is  to  say :  — 

1.  To  the  application  of  any  provisionsUy 

registered  design,  or  any  frandnleat 
imitetion  thereof,  to  any  article  of 
manufacture  or  to  any  substanee. 

2.  To  the  publication,  sale,  or  expossrs 

for  sale  of  any  article  of  mannfaetnre 
or  any  substance  to  which  any  pro- 
visionally registered  design  shall  hare 
been  applied. 
Clause  III.  That  during  the  continnsnos 
of  such  provisional  registration  neither  ladi 
registration  nor  the  exhibition  or  exposure 
of  any  design  provisionally  registered,  or  of 
any  article  to  which  any  such  design  may 
have  been  or  be  intended  to  be  applied,  i» 
any  plaee^  whether  public  or  private^  is 
which  articles  are  not  sold,  or  exposed,  or 
exhibited  for  sale,  and  to  which  the  pubUe 
are  not  admitted  gratuitously,  or  in  any 
place  which  shall  have  been  preriously  cer- 
tified by  the  Board  of  Trade  to  be  a  place  of 
public  exhibition  within  the  meaning  of  this 
Act,  nor  the  publication  of  any  aocoant  or 
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dacriptioii  of  any  proTidooaUy  regfUtered 
design  exhibited  or  exposed,  or  intended  to 
be  exhibited  or  exposed,  in  any  sach  place 
of  exhibition  or  exposure,  in  any  catabgoe, 
paper,  newspaper,  periodical,  or  otherwise, 
shall  prevent  the  proprietor  thereof  from 
registering  any  sach  design  under  the  said 
Designs  Acts  at  any  time  during  the  conti- 
nuance of  the  proTisional  registration,  in 
the  same  manner  snd  as  fully  and  effectually 
as  if  no  lucb  registration,  exhibition,  expo- 
sure, or  publication  had  been  made ;  pro- 
Tided  that  evtrj  article  to  which  any  such 
design  shall  be  applied,  and  which  shall  be 
exhibited  or  exposed,  by  or  with  the  licence 
or  consent  of  the  proprietor  of  such  design, 
shall  bare  thereon  or  attached  thereto  the 
words  "  proYisionally  registered,"  with  the 
date  of  registration.* 

Clause  IV.  Provides  that  the  sale  of  arti- 
cles to  which  provisionally  registered  de- 
signs, &c.,  have  been  applied  shall  defeat 
^pyriK^t,  but  that  the  copyright  of  the 
design  itself  may  be  sold. 

Claose  V.  That  the  Board  of  Trade  may, 
by  order  in  writing,  with  respect  to  any  par- 
ticular eiass  of  designs,  or  any  particular 
design,  extend  the  period  for  which  any 
dMign  may  be  protrisitmalfy  registered  under 
this  A/Bi  for  such  term  not  exceeding  the 
additional  term  of  six  months  as  to  the  said 
Board  may  seem  fit. 

Clause  VI.  That  the  registrar  of  Designs, 
upon  application  by  or  on  behalf  of  the 
proprietor  of  any  sculpture,  model,  copy, 
or  east  within  the  protection  of  the  Sculp, 
turs  Copyright  Acts,  and  upon  being  lur- 
nisbed  with  such  copy,  drawing,  print,  or 
dcacriptioa,  in  writing  or  in  print,  as  in  the 
judgment  of   the  said    registrar    shall  be 
suiBoient  to  identify  the  particular  sculpture, 
model,  copy  or  oast  In  respect  of  which 
registration  is  desired,  and  the  name  of  the 
person  claiming  to  be  proprietor,  together 
with  his  place  of  abode  or  business,  or  other 
place  of  address,  or  the  name,  style,  or  title 
of  tJie  firm  under  which  he  may  be  trading, 
shall  register  such  sculpture,  model,  copy, 
or  cast  in  such  manner  and  form  as  shall 
frona  time  to  time  be  prescribed  or  approved 
by  the  Boerd  of  Trade  for  the  whole  or  any 
part  of  the  term,  daring  which  copyright  in 
sach  senlptore,  model,  copy,  or  cast  may 
or  sliall  exist  under  the  Sculpture  Copyright 
Aets. 
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[•  Tbit  cfarate  bu  obvloaily  special  refennce  to 
tbe  Exhibition  of  185I-4n  the  interest  of  which, 
indeed,  the  entire  Act  is  conceiyed;  and  one  si|{- 
nillcaat  fact  we  gather  from  it  is,  that  there  is  to  be 
no  gratnUtnu  admtstion  to  that  exhibition.  If 
there  be,  then  any  article  exhibited  there,  will  lose 
any  protection  whieh  it  might  have  derived  from 
"provisional  registration"  under  this  Act;  the 
exhibiclon  most  be  one  to  which  the  public  are  not 
admitted gratuiiouslg.—Eo.  M.  Itf.] 


Clause  VII.  That  if  any  person  shall, 
dunng  the  continuance  of  the  copyright  in 
^^.^^P^^*  model,  copy,  or  cast  which 
shaU  have  been  so  registered  ss  aforesaid, 
make,  import,  or  cause  to  be  made,  im- 
ported, exposed  for  sale,  or  otherwise  dis- 
posed of,  any  pirated  copy  or  pirated  cast 
of  any  such  sculpture,  model,  copy,  or  east, 
in  such  manner  and  under  such  circum- 
stances as  would  entitle  the  proprietor  to  a 
specUl  action  on  the  case  under  the  Sculp- 
ture Copyright  Acts,  the  person  so  offend- 
ing shall  forfeit  for  every  such  offence  a  sum 
not  less  than  £5  and  not  exceeding  j^SO 
to  the  proprietor  of  the  sculpture,  model, 
copy,  or  cast  whereof  the  copyright  shall 
have  been  infringed ;  and  for  the  recovery 
of  any  such  penalty  the  proprietor  of  the 
sculpture,  model,  copy,  or  cast  which  shall 
have  been  so  pirated  shaU  have  and  be 
entitled  to  the  same  remedies  as  are  pro- 
vided for  the  recovery  of  penalties  incurred 
under  the  Designs  Act,  1842. 

Clause  VIII.  That  designs  for  tbe  orna- 
menting of  ivory,  bone,  papier  mache,  and 
other  solid  substances  not  already  comprised 
10  the  classes  numbered  1,  2,  or  3,  in  the 
Designs  Act,  1842,  shall  be  deemed  and 
taken  to  be  comprised  within  the  class 
numbered  4  in  that  Act,  and  such  designs 
shall  be  so  registered  accordingly. 

Clause  IX.   That  the    Board  of  Trade 
may  from  time  to  time  order  that  the  copy, 
right  of  any  class  of  designs,  or  any  parti- 
cular design  registered,  or  which  may  be 
registered  under  the  Designs  Act,  1842,  may 
be  extended  for  such  term,  not  exceeding 
the  additional  term  of  three  years,  as  the 
said  Board  may  think  fit,  and  the  said  Board 
shall  have  power  to  revoke  or  alter  any  such 
order  as  may  from   time   to   time   appear 
necessary.     [A  very  important  and  useful 
provision.] 

Clause  X.  That  regulations  for  the  regis, 
tration  of  designs  may  be  made  by  Board 
of  Trade. 

CUuse  XI.  That  registrar  of  designs 
may  dispense  with  drawings,  &c.,  in  certain 
cases. 

Clause  XII.  That  public  books  in  the 
Designs'-office  are  not  to  be  removed  with- 
out judges'  order. 

Clause  XIII.  That  judges  may  order 
copies  of  documents  to  be  furnished  to  be 
given  in  evidence. 

Clause  XIV.  That  copies  of  documents 
delivered  by  the  registrar  are  to  be  sealed 
and  to  be  evidence. 

Clause  XV.  That  the  several  provisions 
contained  in  tbe  said  Designs  Acts,  so  far 
as  they  arc  not  repugnant  to  the  provisions 
of  this  Act,  shall  apply  to  the  registrationa 
under  this  Act,  as  fally  and  effectually  as  if 
those  provisions  ha«i  been  re-enacted. 
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PATENT  LAW  CASE. 

NI81  PAIUfl  COUKT,  LITBRPOOL,  AUO.  20. 

{Before  Mr.  Autiee  CaBsawsLi.  tmd 
a  Special  Jury,) 

HOWAEO  AND  ANOTBBE  «.  PBACOCK. 

This  wu  an  action  bronght  for  the  in- 
friogemont  of  a  patent  for  weaving  lilk 
pluih  in  a  particular  manner,  deicribed  as 
"  floating  the  pile  warp  orer  more  than  fire 
picks."     ^ 

The  plaintiffs  are  silk  plush  manufac- 
turers in  the  neighbourhood  of  Manchester, 
and  took  out  a  patent  for  an  alleged  im- 
provement in  the  manufacture  of  silk  pluih 
for  carrying  the  pile  over  more  than  five 
threads,  thus  enabling  the  pattern  to  be 
varied,  fixing  the  pile  more  strongly,  and 
manufacturing  more  economically.  The 
defendant  having  manufactured  some  goods 
of  the  same  kind,  the  plaintiffs  brought  their 
action  against  him  for  infringing  their  patent. 
The  defendant  called  a  number  of  witnesses 
who  proved  that  the  mode  of  manufacturing 
ailk  plush  by  carrying  the  pile  warp  over 
more  than  five  "picks"  was  known  and 
need  as  long  ago  as  1807,  and  before  that 
period,  and  specimens  were  produced  then 
woven.  Evidence  was  called  in  reply,  the 
effect  of  which  was,  that  in  the  specimens 
produced,  the  "pile''  was  only  "floated 
over  four  picks." 

His  LonDSHiP  having  summed  up  the 
evidence, 

The  Jury  found  a  verdict  for  the  defend- 
ant. 

Counsel  for  the  plaintiffs,  Mr.  Martin, 
Q.C.>  Mr.  Atherton,  and  Mr.  Webster ;  and 
for  the  defendant,  Mr.  Hoggins,  Q.C.,  and 
Mr.  Cowling. 


TiscouMT  DC  annioNNn  8  m provcmbntb 

IN  THB  MANUPAOTURI   OP    BUTTONS. 

This  invention  consists  in  the  manufacture 
of  buttons,  knobs,  or  other  similar  articles, 
which  have  hitherto  been  made  from  porce- 
lain or  China  clay,  from  crystallised  felspar, 
eommon  felspar,  basalt,  lava,  pumice-stone, 
granite,  sand,  and  free-stone  silex. 

The  buttons  are  divided  into  two  classes ; 
"  stras,"  which  are  transparent,  and  "  aga- 
the"  (query,  "agate"),  which  are  opaque. 

The  strsz  buttons  are  manufactured  from 
pebblfs,  of  crystallised  felspar,  which  con- 
tain as  little  clny  and  lime,  or  lime  salts,  ss 
possible.  These  pebbles  are  reduced  to 
powder  by  heating  them  to  the  degree  of  tem- 
perature known  as  "  rouge  cerise  "  (cherry 
red),  and  then  plunging  them  into  cold 
water.  The  powder  is  separated  from  its 
Impurities  by  being  passed  through  a  wire 


gause  sieve,  and  is  next  well  stirred  in  water. 
The  supernatant  water  is  decanted  off,  and 
earries  with  it  the  clay  which  was  held  in 
suspension,  while  the  residuum  is  treated 
with  a  quantity  of  hydrochloric  acid,  vary- 
ing from  3  to  10  per  cent.,  to  free  it  from 
the  oxide  of  iron,  which  would  give  the 
buttons  a  reddish  tinge  in  the  baking  pro- 
cess, and  from  the  lime  or  ita  salts,  which 
would  render  them  more  or  lesa  opKqoe. 
The  powder  is  subsequently  washed  with 
water,  to  free  it  firom  acid,  until  it  resista 
the  test  of  litmus  paper,  when  it  is  dried. 
100  lbs.  of  the  powder  is  then  mixed  with 
2  lbs.  chloride  of  sodium  and  4  Ibe.  floor 
paste,  dissolved  in  5  quarts  of  water,  and 
the  large  particles  ground  small  by  a  wooden 
roller.  Thia  mixture  is  passed  throngh  a 
sieve,  and  granulated  in  the  same  way  as 
gunpowder,  and  dried  to  a  proper  consist- 
ency for  moulding. 

The  agate  buttons  are  made  from  natural 
felspar,  partly  decomposed,  but  not  In  the 
state  of  "  kaolin."  It  is  treated  much  in  the 
same  manner  as  the  crystallised  felapar,  ex- 
cept that  it  is  mixed  with  a  sufficient  quan- 
tity of  lime,  or  any  of  its  salts,  whiofa  are 
not  injoriously  affected  by  heat;  snch  as 
phosphate,  superphosphate,  or  any  of  the 
sulphates,  to  give  it  the  necessary  degree  of 
opacity. 

Instead  of  sodium,  the  patentee  states  that 
barium  or  strontium  msy  be  used ;  and  that 
any  of  the  quartseous  sands  may  be  employed 
instead  of  felspsr. 

The  moulding-machine  consists  of  a  screw 
press,  fitted  with  levers  and  other  mecha- 
nical contrivances.  It  containa  an  upper 
and  lower  matrix,  and  intermediate  peifo- 
rated  plate,  which  is  diarged  with  the  pre- 
pared materials.  The  matrices  are  then 
brought  together,  with  the  perforated  plate 
between  them,  and  the  buttons  thereby  com- 
pressed. The  sockets  for  the  shanka,  or 
the  holes  for  sewing  the  buttons  on,  are 
formed  by  removing  the  inferior  matrix, 
and  lowering  the  perforated  plate  on  to  a 
number  of  projecting  pieces.  An  iron  frame, 
supporting  a  sheet  of  paper,  is  then  intro- 
duced under  the  perforated  plate,  and  th« 
buttons  deposited  thereon  by  depresaiDg  the 
upper  matrix,  so  as  to  force  them  throagh 
the  holes  in  the  intermediate  plate.  The 
sheet  of  psper  with  the  buttons  on  it,  in  the 
same  order  which  they  occupied  while  in  the 
mould,  is  then  placed  on  a  red-hot  earthen- 
ware plate,  which  burns  the  paper,  and 
retains  the  buttons.  These  plates,  with  the 
buttons  on  them,  are  then  placed  in  a  like 
number  of  el liptically. shaped  muflles,  which 
are  arranged  in  such  manner  inside  an  oven 
as  to  allow  tbe  products  of  combustion  to 
play  around  them,  and  impart  an  equal 
quantity  of  heat  on  each  side. 
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To  fix  the  Bhanks  la  the  Bocketii  the  pitentee  employ ■  ooe  of  the  followiog  ntrU 
fi   able  cemnti: 

1.  Fritted  agate  anbstance 100  parts 

Crystal 50     „ 

2.  Fritted  agate  snbstance 90  parta  "I 

Crystal  15  *" 


i> 


» very  bard, 
fusible. 


3.  Fritted  agate  substance 60  parts  1 

Calcined  at  25  per  cent,  of  pewter.  .60     ,,     ^Tery  fusible. 


Crystal    10 


fr 


It  ia  proposed  to  ornament  the  buttona 
by  first  corering  them  with  a  mordanti  such 
as  linseed  oil,  &c.,  and  then  dipping  them 
in  a  powder  of  any  of  the  soitable  me- 
tallic oxides;  after  which  they  are  to  be 
baked  :  or,  by  coating  them  with  an  enamel 
composed  of  300  parts  crystallised  felspar, 
as  free  as  posiible  from  iron ;  400  parts 
minium,  as  pure  as  can  be  obtained;  200 
parts  pure  calcined  nitre,  and  100  parts 
borax.  This  compound  is  mixed  with  any 
of  the  soitable  metallio  oxides,  in  the  neces- 
sary proportions,  according  to  the  colour 
reqaired  to  be  given. 

The  patentee  describes,  lastly,  a  mode  of 
ornamenting  flat  surfaces  of  glass  or  other 
similar  substance,  by  employing  *'  poncis" 
(we  presume  stencil-plates) ;  through  the 
open  parts  of  which  he  deposits  the  colour 
on  the  glass  (previously  costed  with  gum), 
and  fixes  it  by  means  of  steam. 


aPBCirioATioNS  or  bnolisb  fatbnts  bn- 

nOLLBD     DUaiMO     THK     WBBK     XNDIMO 

AUGUST  22nd,  1850. 

William  Cormack,  of  King -street, 
Danston  -  road,  Haggerstone,  Middlesex, 
dkemist  Far  iminrwementM  in  purifying 
gmM,  aUo  appUeable  to  obtaining  certain 
producU  or  maieriala  from  gas-water  a$id 
other  eimilar  JkUde.  Patent  dated  Feb- 
ruary 21, 1850. 

The  object  of  this  patent  is  to  free  coal 
gas  from  ammonia,  sulphur,  and  sulphuret- 
ted hydrogen,  and  to  recoTcr  these  products. 

To  effect  this,  the  patentee  employs  any 
metallic  salt  (not  a  chloride),  the  base  of 
which  is  capable  of  being  precipitated  by 
the  sulphuretted  hydrogen  as  a  metallic 
sulphuret,  and  any  of  the  salts  called  muri- 
ates, which,  in  combination  with  the  acid  of 
the  metallio  salt,  carries  off  the  ammonia  in 
the  form  of  an  annnoniacal  salt.  Proto- 
snlphate  of  iron,  otherwise  called  green 
oopperas,  and  common  salt  are  the  most 
economical  substances,  and  are  to  be  em- 
ployed as  follows  : — To  150  gallons  of  water 
add  140  lbs.  green  copperaa  and  74  lbs. 
common  salt.  This  mixture  is  poured  into 
a  receiver,  through  which  the  gas  is  made 
to  pasc.  After  the  substances  in  solution 
are  exhausted  or  decomposed  by  the  gas 
that  haa  passed  through  them  (which  may 


be  ascertained  by*  the  ordinary  tests  of  ace- 
tate of  lead  and  litmus  paper),  the  liquor 
is  to  be  withdrawn,  end  a  fresh  quantity 
supplied.  The  results  of  this  purification 
are  sal. ammoniac  and  sulphate  of  soda 
(which  remain  in  solution  in  the  water), 
and  an  insoluble  matter,  supposed  to  be 
sulphuret  of  iron,  which  is  precipitated 
after  the  liquor  has  aettled. 

The  sal-ammoniac  and  sulphate  of  soda 
may  be  separated  in  the  ordinary  manner  by 
cryatallization  and  evaporation. 

For  dry  purification  the  patentee  employe 
like  quantities  of  copperaa  and  salt  as  above, 
which  are  to  be  mixed  with  2^  bushels  of 
animal  or  yegetable  charcoal,  and  about  12 
or  15  gallons  of  water,  to  reduce  the  whole 
to  a  pulpy  consistency,  and  the  purification 
is  effected  as  in  the  ordinary  method  of  dry- 
lime  purification.  From  this  process  the 
ssme  products  aa  above  will  be  obtained, 
which  are  to  be  separated  from  the  eharcoal 
by  the  methoda  ordinarily  in  use.  Or  flock 
may  be  kept  saturated  with  the  first-named 
mixture,  and  spread  on  sieves,  through 
which  the  gas  may  be  made  to  pass,  and 
with  the  same  results  as  before  mentioned. 

Should  other  metallic  salts  or  muriates 
be  employed,  the  quantities  thereof  must 
be  chemically  equivalent  to  the  before- 
mentioned  proportions  for  oopperas  and 
salt,  but  although  sal-ammoniac  will  atill 
be  obtained,  the  other  results  will  differ 
according  to  the  nature  of  the  substances 
employed. 

The  process  of  separating  the  ammonia 
and  sulphuretted  hydrogen  from  the  gas 
water  and  otlier  fluids  containing  the  same, 
is  similar  in  principle  to  the  operation  above 
described,  sal-ammoniac  and  other  matters 
varying  with  the  substances  employed,  being 
obtained. 

CEosmt.^l.  The  combination  and  appli- 
cation of  the  mattera  above  named  to  the 
purification  of  gas,  and  the  obtaining  pro- 
ducts therefrom. 

2.  Obtaining  products  from  gas  water 
and  other  similar  fluids,  as  above  described. 

JoBN  Slack,  of  Mancheater,  Lanoaatcr, 
manager.  For  eertttin  improvemente  in  the 
mamtfaeture  of  textile  goode  or/abrice,  and 
in  certain  machinerg  or  apparatus  connected 
therewith.   Patent  dated  February  21, 1850. 

The  improvements  relata  to  stiffening  or 
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dfeMiag  goods  while  being  manofaotared  in 
the  loom.  A  trough  containing  "gam,'' 
or  "gam  sobatitate/'  ia  placed  at  aome 
part  of  the  loom  between  that  at  which 
the  eloih  ii  formed  and  the  beam  npon 
which  it  ia  wound.  The  gum  ia  applied  to 
the  lower  aurface  of  the  fabric  by  meana 
of  a  diatributing  roller,  which  deriyei  ita 
supply  from  another  roller  immersed  in 
the  trough.  Both  rollers  are  put  in  motion 
by  the  loom,  ao  that  their  velocity  acoorda 
with  the  rate  of  the  weaving  of  the  fabric 

Thomas  WniFrsN,  of  Pig's  Qaay,  Bride- 
well Prednot,  accountant,  fbr  improve^ 
mentt  in  machinery  far  re^iaiming  the 
delitery  of  goode.  Patent  dated  February 
21,  1850. 

These  improyements  consist  in  the  appli- 
cation of  an  instrument  composed  of  a 
ratchet  and  ratchet-wheel,  together  with 
suitable  toothed  wheela  and  a  dial-plate,  to 
the  trap-door  of  ships'  coal-weighing  ma- 
chinea,  so  that  the  number  of  times  the  door 
of  the  shoot  is  opened  for  the  discharge  of 
oosls  may  be  regiatered.  The  patentee  pro- 
poses tl^e  application  of  a  similar  inatru- 
ment  for  registering  the  filling  of  measures 
of  grain,  and  for  indicating  the  number  of 
timea  portera  or  carriers  pass  along  a  plank 
with  gooda.  No  drawings  or  claima  are  given. 
Charlib  Andrbw,  of  Compstall- bridge, 
Chester,  manufiBcturer,  and  Richard  Mark  - 
LAND,  of  the  same  place,  manager.  For 
certain  hnprovemenia  in  the  method  of  and 
in  the  machinery  or  apparatut  for  prepoT' 
in§  warpe  for  weaving.  Patent  dated 
February  21,  1850. 

The  patentee  employs  a  beam  for  wind- 
hig  the  warps,  with  Tcry  deep  flanges, 
oomposed  of  two  rings>  so  that  when  the 
warp  upon  the  beam  is  reduced  to  the  size 
of  the  smaller  ring,  the  larger  one  is  taken 
off  to  prevent  vibration  of  the  machine. 
From  the  beam  the  warp  is  conyeyed  through 
a  reed,  and  through  the  trough  containing 
tiie  dresaing,  over  a  revolving  brush,  through 
a  eolour  trough,  and  on  to  a  revolving  reel 
with  hollow  arms,  into  which  steam  ia 
allowed  to  dreulate  freely.  A  hollow  case, 
alao  heated  by  stesm,  is  placed  on  the  lower 
side  of  the  reel.  The  heat  thas  obtained, 
assisted  by  the  action  of  a  fan  revolving 
rapidly  within  the  reel,  is  sufficient  to  dry 
the  dressed  warp,  which  is  then  carried  ont 
to  the  weaver's  warp  beam. 

Ciaim. — The  arrangement  by  which  two 
separate  beams,  with  warps  of  different 
numbers  of  reeds,  may  be  warped  by  the 
aame  machinery  and  at  the  aame  time, 
especially  the  double  flangea ;  and  also  the 
means  for  drying  the  warp. 

William  Mato,  of  the  firm  of  Mayo 
and  Warmington,  of  SUver-atreet,  Wood- 
street,  Cheapside,  manufacturer,    ^br  im* 


provemmUe  in  com^ecting  tubm,  and  pipee, 
and  other  ewrfacee  of  ghue  md  emOum^ 
ware,  and  in  connecting  other  mattert  with 
glase  and  earthenware.  Patent  dated  Fe- 
bruary 21,  1850. 

In  connecting  pipea  and  tubes  of  glssi 
and  earthenware,  the  patentee  proposes  to 
have  metal  flangea  caat  on  the  ends  of  the 
tubes  to  be  united,  which  are  connected  by 
ordinary  screw  couplings.  The  interior  oif 
the  mould  being  of  the  desired  shspe  for 
casting  Uie  flange,  the  end  of  the  tabs, 
previously  heated,  is  inserted,  and  sai- 
talned  in  a  vertical  poaition  by  means  of  s 
collar  fitted  to  the  upper  part  of  the  moald. 
Snffident  metal  to  fill  the  interior  of  tba 
mould  is  then  poured  through  an  opeaing, 
and  the  tube  is  withdrawn  as  soon  as  thi 
metal  is  set.  An  adjustable  screw,  in  the 
form  of  a  plug,  fita  into  the  tube,  and  fonu 
the  bottom  of  the  mould,  thus  preveotia; 
the  metal  from  rising  inside  the  tube. 

The  patentee  doea  not  daim  ezdoslvdj 
the  casting  of  metal  on  to  glaaa  or  earthen- 
ware ; — collara  for  earthen  bottles  for  con- 
taining aerated  waters  having  been  pre- 
viously employed,  but  he  daimi:— The 
easting  of  metal  joints  on  tubea  or  pipei  of 
earthenware,  to  connect  auch  tubes,  or  for 
the  connection  of  such  tubes  to  plstei  or 
surfaces  of  glass  and  earthenware,  or  for 
connecting  to  each  other  such  pistes  or 
surfaoea  of  glass  and  earthenware. 

Alfrko  Vincxnt  Nbwtok,  of  CShin- 
eery- lane,  Middlesex.  For  improeemeeU 
in  eeparating  and  auorting  eolid  meierieb 
or  tubetaneee  of  different  epedflc  gremtiti. 
(A  communication.)  Patent  dated  Febniary 
21,  1850. 

These  improvements  relate  generally  to 
the  separation  of  substancea  of  different 
spedfic  gravities,  but  are  exemplified  fai  the 
qiedfication  and  drawinga  as  applied  to  the 
separation  of  copper  ore  from  other  cab- 
stancea  with  which  it  is  generally  found  oom- 
bined.  The  ore  ia  firat  cruahed  and  broaghtto 
a  granular  state  by  being  passed  sueoessiTely 
between  several  pairs  of  rollers,  each  pair 
in  the  succession  working  closer  together 
than  those  preceding.    The  pulverised  mb- 
stances  are  then  passed  through  revolving 
sieves,  so  that  the  mass  may  be  separated 
into  portions  of  which  the  separate  piecsf 
ahall  be  as  near  aa  possible  ot  one  aise. 
Blocks  of  India  rubber  are  placed  in  the 
sieves,  which  prodaoe  a  series  of  soft  blowi 
by  the  movement  of  the  sieves,  and  keep 
the  meshes  from  becoming  dogged.    The 
materials  thus  separated  are  then  subjected, 
while  falling,  to  the  action  of  a  bJaat  pro- 
duced by  a  fan,  which  causea  the  Ugbttf 
portions  to  be  blown  further  along  the  Wf 
of  a  chamber  in  which  are  a  series  of  bini 
for  their  reception.    The  blast  is  made  to 
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thra«gh  lertent  preriow  to  iti  ooming 
fai  eontact  with  the  falling  sabstanoes,  by 
which  the  evnent  is  eqnaliied, 

CKolMf."-!.  The  employment  of  blocks 
of  Indie  rabber,  or  other  eqaivalent  snb- 
■tmoey  for  prerenting  the  meihes  of  the 
nere  lh>m  beiBoming  elogged. 

2.  PUeing  loreent  between  the  blower 
and  the  falling  materials,  for  the  purpose 
oC  prodneing  an  eqnal  diffasion  of  the  blast. 

John  SoovfbkKi  of  £seex*street»  Mid- 
dlesex, M.B.  For  improoemenU  m  the 
wummfaetwre  and  reflfumg  ofiugan,  and  in 
the  trmtrnmU  mid  use  if  matteri  obtained 
in  enak  manufaetmre,  mid  in  the  eomtrue' 
Hon  fifvahee  need  m  eueh  and  other  mann* 
faeturee.  Patent  dated  Febmary  21,  1850. 
The  first  part  of  this  iDyentionbas  referenoe 
to  a  former  patent  for  emplojing  snb-aoetate 
of  lead  in  the  defiecation  of  cane  jniee,  and 
is  thiu  described : — 

Heat  the  jniee  in  a  suitable  iron  or  cop- 
per Tessel  to  abont  212*"  Fahr.,  and  ukeoiF 
the  scorn  which  rises ;  continue  the  operation 
tUl  the  density  of  tbe  boiling  matter  shall 
hsre  increuad  1^  by  Beanm^'s  saccharome- 
ter.  Now  remove  the  source  of  heat,  allow 
the  saocharine  matter  to  cool  to  about  1** 
^Mow  boiling  point,  and  add  the  sub-acetate 
of  lead  in  the  proportion  of  one-siith  per 
eoiit.9  reduced  to  a  paste  by  the  addition  of 
water. 

The  second  part  refers  to  a  new  pigment 
which  is  prepared  from  sulphite  of  lead 
predpitat^l  during  the  boiling  of  sugar,  as 
above,  by  the  addition  of  sulphurous  acid. 
This  pigment  is  white,  and  may  be  employed 
la  lieu  of  white  lead,  as  it  gives  a  good  body 
to  paint,  and  *' covers'' well.  It  maybe 
also  prepared  from  any  Uqnid  containing 
sab-aeetato  of  lead. 

Thirdly,  the  patentee  describes  a  new 
valve  peculiarly  adapted  to  the  supply  of 
sulphurous  add  to  sugar  in  refining,  or 
liquids  requiring  to  pass  one  way  only.  It 
oonsiste  of  a  tube,  the  bottom  of  which  is 
closed,  and  the  sides  near  tbe  bottom  per- 
forated. Outside  is  filed  a  band  of  vul- 
eaniaed  India  rubber,  tbe  elasticity  of 
which  permits  liquids  or  air  to  be  forced 
throagh  the  perforations,  but  by  contracting 
as  soon  as  tbe  pressure  from  within  is 
removed,  effiectually  prevente  their  return. 

Clame. — 1.  The  employment  of  sub- 
aostoto  of  lead  in  the  defecation  of  cane 
jniee,  as  above  described. 

2.  The  manufacture  of  sulphite  of  lead 
as  a  pigment  in  the  manner  above  described. 

3.  The  peculiar  coostruction  of  valve 
above  described. 

Alsxakdek  Hbdlakd,  of  Paris,  France, 
gentleman.  For  certain  vmproieementt  in  pro* 
peOmg,    Patent  dated  February  21, 1850. 

One  improvement  is  thus  stated  :^Two 


eylinders  (open  at  their  outer  ends)  and  pis- 
tons  are  plsiced  in  a  horisontal  position  at  the . 
bottom  of  a  vessel,  which  is  to  be  propelled 
by  the  pistons  ejecting  water  form  &e  cylin- 
ders against  the  eztemsl  water.  The  other 
improvemento  will  be  gathered  from  the 
claims,  which  are : — 

1.  The  application  of  pistons  and  cylin- 
ders for  the  propelling  of  vessels,  atmo- 
spheric air  b^g  allowed  to  act  freely  on 
the  back  of  the  putons. 

2.  The  air-chamber  at  the  back  of  the 
pistons  for  preventing  the  water  from  get- 
ting into  the  interior  of  the  vessel. 

3.  The  inclined  shoot  for  causing  the 
vessel,  when  required,  to  move  astero. 

4.  The  flap  for  closing  the  cylinders.  And, 

5.  The  arrangement  of  double  keels 
(with  the  two  cylinders  between  them). 

Gbougs  Holwobtht  Palmbr,  of  West- 
bourn  Villas,  Harrow- road,  Middlesex,  civil 
engineer ;  and  Joshua  Horton,  of  ^tna 
steam  engine  boiler  and  gasometer  manofac- 
tory,  Smethwick,  near  Birmingham.  For 
impro9emente  in  the  arrangement  and  con- 
etmction  of  gae  holders.  Patent  dated 
February  20,  1850. 

The  object  of  this  patent  is  to  dispense 
with  the  present  cumbrous  and  expensive 
mode  of  sustaining  the  tops  of  gas  holdera, 
by  means  of  braces,  trusses,  girders,  &c. 

The  top  is  made  horizontel,  and  consists 
of  an  interior  curb  or  circular  support, 
formed  of  two  parts  of  strong  double  4-inch 
iron,  bolted  together,  in  addition  to  the 
outer  curb  at  present  in  use.  From  the 
centre  plate  to  the  eircumference,  which  is 
formed  of  four-gauge  iron,  there  exteod 
radial  plates  or  arms  of  the  same  thickness, 
and  varying  in  number  with  the  size  of  the 
holder  (say  for  a  holder  100  feet  in  diameter, 
twelve  radial  plates),  the  intermediate  spacea 
being  covered  with  plate  iron  of  twelve 
gauge,  firmly  bolted  to  the  inner  double  and 
outer  single  curbs,  and  to  an  equilibrium 
block  of  teak  placed  between  them.  When 
the  holder  is  afloat,  tbe  top  will  be  raised  by 
tbe  pressure  of  thegas  conteined  in  the  holder, 
and  will  thus  prevent  the  strain  thereby 
produced  from  falling  too  much  on  tbe  outer 
curbs.  To  retein  and  discbarge  the  rain 
which  might  effect  a  lodgement  when  the 
holder  is  not  in  use  and  the  top  deflected,  a 
self-acting  hydraulic  cup  is  fitted  to  the 
centre  of  the  top.  Or,  to  obviate  this 
deflection  altogether,  a  wooden  framework 
may  be  raised  iniide,  on  which  the  top  may 
reat  when  the  holder  is  not  in  use.  By  not 
riveting  the  side  plates  of  the  receiver  to  the 
lateral  supports,  the  downwsrd  strain  of  the 
top  and  lateral  supports  on  the  side  is 
thrown  on  to  the  foot  curb.  Corresponding 
to  each  arm  in  the  top,  a  plate  of  metal  of 
four  gauge  is  fixed  in  the  tide  casing,  and 
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the  intermedUU  ip«ee  filled  in  with  No.  10 
gsHfe.  To  these  thicker  plates  are  attsched 
the  supports  for  pulleys,  &c.,  which  are  em- 
ployed as  in  the  ordinary  description  of  gas 
holder. 

CiMm».—l.  The  employment  of  the  inner 
donhle  earb  and  eqoilibriiim  blocks,  as 
tboTe  deieribed. 


2i  The  arrangemeat  before  deecribod, 
whereby  the  strata  on  the  side  of  the  holder 
is  thrown  on  to  the  foot  curbs. 

3.  The  combination  and  application  of 
these  arrangements,  as  a  whole,  bat  not  as 
regards  each  indlTidaal  part,  some  of  them 
ha? iog  been  pre? ioosly  adopted. 


WIBKLT  U8T  OV  DB8I0NB  FOE  ASTICLB8  OF  VTILXTT  mSOIfmSD. 


Data  Of 
lUgiBtra- 
tion. 

No.  In 
the  Re- 
gister. 

Aog.  15 
16 
19 

2408 
2409 
2410 

ft 

2411 

M 
tt 

20 

2412 
2413 
2414 

Proprietor!'  Names. 

Thomas  Moore  Sharp.. 

Joseph  Salt „ 

Michael  Neville 

Thomas  Bnsby   ..,.«.... 

Henry  Fletcher 

Thomae  Brookes......... 

Lewis  Lee 


Addresses.  Sabjeets  of  Design. 

Donegal-street,  Belftst ............  Seek  elevator. 

Uzbcldge-eommon  M Pipe-socket  die. 

Liverpool  m.  ... ... ...  Joint  for  fastening  and  attach- 
ing pipes. 
Baths  and  Washonses,   New- 
wad... ...... ...^i.......... ...... ......  Valve  apparatat  for 

Manchester m......~....  Drawing  roller. 

Spital-square,  Norton  Polgate ...  The  Sntneftand  sOk. 
Woodbury,  near  Ezetet...M....M«  Coltivating  plough. 


WBBKLT  LIST  OF  NBW  BNOLIIH  PATBNT8* 


Charles  Heard  WUd,  of  St.  Martln'ilane,  Mtddle- 
eivfl  engineer,  for  improvements  in  certain 
structures  for  retaining  water.  August  17;  six 
months. 

Henry  Holland,  of  Birmingham,  ambreUa  fumi- 
tnie  manufacturer,  for  improvements  in  the  manu- 
facture of  umbrellas  and  parasols.  August  22;  six 
months. 

£dm6  Augustln  Chameroy,  of  Paris,  for  im- 
provements m  paving  streets  and  other  surfaces. 
Aagttst22;  six  months. 

ftederick  Hsls  Thomson,  of  Bemer's-street, 
Middlesex,  gentleman,  and  Thomas  Robert  Mel- 
liih,  of  Portland-atreet,  tame  county,  glass-cutter, 
for  Improvemeuts  In  cutting,  ataining,  silvering, 
and  fixing  articles  of  glass.  August  22 ;  six 
months. 

William  Dick,  of  Edinburgh,  professor  of  veteri- 
nary medicine,  Veterinary  College,  Edinburgh,  for 
improvements  In  the  manofiictuie  of  steel  and  gas. 
August  22 ;  six  months. 

Benjamin  Rotch,  of  Lowlands,  Middlesex,  Esq., 
for  a  nctitious  saltpetre,  and  a  mode  by  which  flu;- 
titioiu  saltpetre  may  be  obtained  for  commerelal 
purposes.    August  22 ;  six  months. 

William  Edward  Newton,  of  Chancery-lane,  Mid- 
dlesex, civil  engineer,  for  Improvements  In  refining 
gold.  (Belog  a  commnnication.)  August  22;  six 
months. 


William  Edvard  Newton,  of  Chancery-Une,  Mid- 
dlesex, civil  engineer,  for  Improvements  in  the 
construction  of  sbipa'  magasines.    (Being  a  oam- 
munloation.)    August  22;  sixmonthf. 

WHUam  Edward  Newton,  of  Chancery-lane,  Mid- 
dlesex, civil  engineer,  for  improvements  in  machi- 
nery or  apparatus  for  producing  lee,  and  fur  general 
refrigerating  purposes.  (Being  a  communication.) 
August  22 ;  six  months. 

William  Edward  Newton,  of  Cbancery-lane,  Mid- 
dlesex, civil  engineer,  for  improvements  in  th* 
construction  of  ships  or  vessels,  and  in  ateana 
boilers  or  generators.  (Being  a  communication.) 
August  22;  six  months. 

Daniel  Illiogworth,  of  Bradford,  Yorkahine, 
worsted  spinner,  for  certain  improvements  iat 
machinery  for  preparing  all  description  of  wocri 
and  hair  grown  upon  animals,  for  the  carding; 
combing,  and  other  manufkcturing  processea. 
August  22 ;  six  months. 

Duncan  Bruce,  of  Paspeblac,  Gaspe,  Canada, 
but  at  present  at  Liverpool,  Lancaster,  esquire,  for 
certain  improvements  in  the  eonstructisn  of  rotary 
engines.    August  22;  six  months. 

Richard  Pressor,  of  Birmingham,  civil  engineer, 
for  improvements  in  supplying  steam  boQers  with 
water,  and  in  clearing  cut  the  tubes  of 
boilers.    August  22;  six  months. 
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SLATE'S  HIGH  VELOCITY  BLOWING  ENGINE. 
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HISTORICAL  8KBTCH  OF  BLOWING  XN0INB8  AND   DB8CMPTI0K  OW  OKK  WQM.  WOEKOTO 
AT  WfiB  YBLOCITIBt.     BT  Iffm.  AECHIBALD  8IiA*B,  mw  DUDUBT. 

IFrom  Pioceediogt  of  tbe  Instltutioa  of  llMhADical  Bogineen,  July,  1350.] 

In  introdaoiiig  a  propoMl  for  working  blowing  engines  eC  U^  Telooities  the  writer  oc 
the  present  paper  wishes  shortly  to  direct  attention  to  the  Tarions  changes  throngh  whieh 
this  description  of  engine  has  passed,  the  better  to  elucidate  the  difficulties  to  be  oferoome, 
and  the  advantages  to  be  deriY«d  from  the  ftirther  cbaage  bow  propoaod. 

The  first  records  he  has  been  able  to  collect  show  the  blowing  cjlinders  to  be  single- 
acting,  or  having  the  power  of  propelUng  the  blast  when  the  piston  was  moWng  in  one 
direction  onlf ;  three  or  more  of  these  blowing  cjlinders  appear  to  have  been  attached  to 
one  crank-shajffc,  worked  by  a  water  wheel,  and  thus  a  tolerably  steady  pressure  of  air  has 
been  obtained.  When  the  gradual  improvements  of  the  steam  engine  and  the  demand  for 
increased  means  of  manufacture  caused  it  almost  entirely  to  supersede  all  other  power,  the 
blowing  apparatus  appears  to  have  been  accommodated  as  much  as  possible  to  the  steam 
engine,  so  as  to  afford  the  character  of  engine  for  the  time  being  the  ftiUest  development  of 
its  power. 

In  pucsuance  of  this  object  the  singlo-aetiBg  atmospheric  engine  of  Newcomen  was 
attadtod  to  a  blowing  cylinder,  which  propelled  the  air  from  the  upper  side  of  the  piston 
only  and  in  addition  to  the  water  regulator,  whieh  appears  to  have  been  known  at  an  earlier 
date  there  was  attached  a  cylinder  now  known  as  the  regulatiog  tub,  which  was  eq[ual  to  or 
larger  in  diemeter  than  the  blowing  cylinder.  In  this  was  fitted  a  pistoii  with  a  rod  moving 
in  a  guide  fixed  on  the  open  top  of  the  regulating  tub,  the  bottom  of  the  latter  being  dose, 
and  having  an  open  omineetion  to  the  main  from  the  blowing  cylinder.  The  piston  in  the 
tub  was  loaded  to  the  pressure  of  blast  required,  and  in  the  intervals  between  the  dieehargce 
of  the  blowing  cylinder,  the  descent  of  tht  piston  in  the  tub  kept  up  the  discharge  of  air 
into  the  water  ragnlator,  which  intervened  batipeen  it  and  the  furnace ;  thus  in  effect,  as  far 
as  possible,  making  the  engine  doable-acting.  To  prevent  the  piston  being  blown  out  of 
the  regulating  tub,  a  large  safety-valve  was  attached  to  the  top  of  the  rod  by  a  atrap,  long 
enough  to  allow  the  desired  play  of  the  piston,  and  short  enough  to  lift  the  aafety- valve, 
or  snorter,  as  it  is  usually  termed,  if  the  piston  at  any  time  exceeded  its  limits ;  and  the 
number  of  strokes  of  the  engine  was  also  regulated  by  the  tub  piiton,  as  to  it  the  cata- 
racts were  attached. 

When  the  double-acting  engines  of  Watt  were  Introduoed,  the  regulating  tub  was  still 
retained  though  not  nearly  so  essential  a  part  of  the  machine  as  in  the  former  instance. 

The  next  <£ange  that  took  place  was  the  general  abandonment  of  the  water  ragulator 
(though  some  of  theie  are  stiU  at  work,  or  have  been  within  a  few  years)  \  the  reason  of 
this  change  was  the  discovery  that  the  air  in  summer,  already  surcharged  with  moisture, 
took  up  an  additional  quantity  from  paasing  over  the  surfiuse  of  the  water  in  the  regulator, 
and  that  this  was  prejudicial  to  the  working  of  the  furnaces. 

When  the  large  area  of  the  water  regulator  was  shut  off,  it  was  then  found  that  the  tub 
was  by  no  means  sueh  a  perfect  aegulator  aa  H  was  supposed  to  be,  as  the  momentum  of 
the  engine  passed  too  suddenly  Into  the  heavy  piston  of  the  tub,  and  throwing  it  up  much 
beyond  the  height  due  to  the  pressure  of  the  air,  caused  an  irregularity  that  was  even 
more  aggravated  by  its  deecent ;  to  counteract  this,  a  spring  beam  was  placed  on  the  top  of 
the  tub  so  as  gradually  to  check  the  momentui|i  of  the  piston,  and  this  had  some  effect,  b«t 
not  at  all  a  satisfactory  one. 

The  next  alteration  which  appears  to  have  suggested  itself,  was  the  application  of  laign 
air  chambers,  from  twelve  times  to  thirty  times  the  area  of  the  blowing  cylinder,  in  whleb 
the  elasticity  of  the  compressed  air  acted  as  the  regulator  of  the  discharge,  the  tub  with  its 
piston  being  in  some  cases  retained  to  work  the  cataracts,  and  as  a  teUtale  against  the  engino 
men,  in  case  of  their  allowing  the  steam  to  slacken  and  the  piston  to  deioend.  In  o&er 
esses  the  tub  was  dispensed  with  altogether. 

We  now  enter  upon  the  last  change  which  took  place  some  fifteen  years  ago,  mamely,  the 
coupling  of  two  double-acting  engines,  and  double-acting  blowing  cylinders  upon  the  same 
crank  shaft  at  right  angles,  so  as  to  keep  up  a  regular  dlsdiarge.  This  effect  was  in  some 
measure  obtained,  but  an  air  chamber,  or  what  is  equivalent  to  it,  very  hage  aaains,  wera 
still  required  to  obtain  what  was  considered  a  satiafaotery  result. 

At  this  point  the  realised  improvements  of  the  blowing  engine  stop  short,  leaving  it  stUI 
a  large  cumbrous  and  expensive  machine,  and  not  capable  of  moving  through  its  valves 
the  jSgkfy  ekuiic  medtntn  air,  at  a  greater  rate  than  the  absolately  wtm^tloiticfimid  isoler, 
is  moved  through  an  ordinary  pump.    Under  thsae  dnnunstances,  it  must  be  obvious  that 
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after  all  the  eogiiieering  talent  that  has  been  apent  on  thia  deaoription  of  engine,  there  ia 
tdll  (if  the  expreadon  may  be  applied)  a  wide  range  of  diaeorerj  open. 

The  immediate  eanaa  of  the  wriler'a  attention  being  attraeted  to  the  improrement  of  the 
blowing  engine,  waa  the  difficnltj  experienced  in  regulating  one  of  the  old  conatmction  of 
blowing  engine  in  the  latter  part  of  1848,  and  having  at  the  aame  time  oecaaion  to  employ 
•oaae  amaU  9-hidi  eyUndera  driven  bj  the  air  of  the  laige  blowing  engine.  Theae  email  eyfin- 
dei»«rheB  driving  the  ahafttog  only,  aometimea  attained  a  vdodty  of  npwai^a  of  200  rerola- 
tlonaper  miaaia,  anggaating  the  idea  of  the  poeaibility  of  rereraing  tiieir  motion  and  taking  in 
the  air  tn  place  of  blowing  it  ont  throngh  tiiem ;  there  waa  however  a  difficulty  hi  the  slide 
valve  which  did  not  open  and  ahnt  fait  enough.  Alter  aome  conaideratlon  it  waa  agreed  that 
another  ^Under  ahonld  be  prepared,  and  the  centre  port  made  mueh  larger,  and  the  alide 
avertnjelled  nearly  half  ita  atroke  in  ezceu,  which  had  the  deairad  eifeet  \  a  cylinder  of  9 
inehea  diamater,  and  1  foot  atroke,  having  been  driven  320  revolutions  or  640  feet  per 
aMMite,  diacharging  the  air  at  a  preaaure  of  8^  lbs.  per  squre  inch,  through  a  tuyere  or  1- 
tech  in  diaaseter,  or  ^h  of  the  area  of  the  blowing  piaton.  ThIa  performance,  aa  ia  well 
kaown,  ia  more  than  double  that  of  any  ordinary  engine,  the  total  area  of  the  tnyerea  with 
A  90-inch  blowing  cylinder,  being  at  a  preaaure  of  3i  Iba.,  about  52  dreular  Inches,  or  y^^th 
of  the  area  blowing  piaton. 

We  are  all  acquainted  with  tremour  which  ia  felt  even  in  the  beat  form  of  the  large-siied 
aaglnea  t  but  In  the  experimenta  at  a  high  velocity  with  the  amaU-aiied  cylinders,  not  the 
dightest  jar  waa  felt  or  noise  heard,  it  ia  therefore  propoaed  to  increaae  the  speed  of  the 
piaton  in  actnal  praetioe,  from  640  to  760  feet  per  minute,  the  length  of  atroke  being  2  feet 
faa  place  of  1  foot,  tiiia  ia  somewhat  under  the  speed  of  a  locomotive  piaton  at  40  milea  per 
hoar»  which  ia  about  800  feet  per  minute,  ao  that  it  is  conceived  no  difficulty  can  present 
itaelf  to  thia.  The  propoeed  speed  of  750  feet  per  minute,  ia  three  timea  the  usual  speed  of 
Um  present  blowing  engines,  250  feet  per  minute. 

llie  conatmction  of  the  proposed  engine  is  shown  in  the  accompanying  figurea  ;  Hg.  1 
ia  a  plan,  and  fig.  2,  an  elevation  of  the  engine,  abowing  the  pair  of  steam  cylinders  and 
blowing  eyiindera ;  AA  are  the  ateam  cylinders,  10  inches  diameter  and  2  feet  stroke  ;  BB 
the  blowing  cylinders,  30  inehea  diameter,  and  2  feet  stroke,  with  their  pistons  C,  fixed  on 
the  same  piaton  roda  D,  which  are  connected  to  two  cranks  B,  fixed  at  right  anglea  to  each 
other  on  the  same  shaft.  The  slide  valvea  F  of  the  steam  cylinders  are  worked  by  the 
acoentrica  G  on  the  crank  abaft,  and  the  cranks  H  at  the  other  ends  of  the  same  shaft, 
work  the  slide  valvea  I  of  the  blowing  cylinders.  The  centre  port  K,  passes  downwards 
to  an  eztecnal  opening  for  the  admiaaion  of  the  air,  and  the  diacharge  ports  LL  deliver  into 
the  pasaagea  M,  on  the  top  of  the  cylinder,  which  communicate  with  the  sir  main  N,  by  the 
cheat  O,  formed  between  the  cylinders.  The  piston  of  the  blowing  cylinder  is  intended  to 
be  made  without  any  packing,  being  a  light  hollow  caat-iron  piston  tuned  to  an  easy  fit  ( 
and  the  elide  valve  of  the  blowhig  cylinder  to  have  a  packing  plate  at  the  back,  working 
agahut  the  cover  of  the  valve  box,  with  a  ring  of  India-rubber  inserted  between  this  plate 
and  the  back  of  the  valve,  to  give  a  little  elaaticity. 

It  appears  that  30  inehea  iHameter  is  somewhere  about  the  most  convenient  fixe  for  a 
atroke  of  2  feet,  and  aa  it  is  considered  an  advantage  to  have  the  stroke  as  short  aa  possible, 
to  increase  the  regularity  of  the  blast,  the  comparative  cost  of  the  different  engines  which 
follows  haa  been  Uken  upon  thia  basis  -^th  inch  steam  cjlindera  and  ^th  inch  blowing 
ey llndera,  coating  together  (exelaaivB  of  the  bollera)  about  4001.,  being  reckoned  equal  to 
blow  one  of  our  lar)^t  fumacca,  making  160  tone  of  iron  per  week,  and  having  a  aurplut 
equal  to  blowing  a  capola  or  refinery,  aa  ia  generally  allowed,  aa  such  an  engine  would  give 
at  640  feet  per  mfaiute  the  same  speed  of  piston  as  in  the  experimenU,  very  nearly  30  cir- 
eaUr  inehea  of  tuyere,  at  a  presaure  of  3i  lbs.  to  the  square  inch ;  the  circular  inch  ia  used 
lo  apeakiag  of  the  area  of  tujere,  aa  the  blast  that  any  furnace  is  taking  ia  uaually  reckoned 
by  aimply  squaring  the  diameter  of  the  tnyere,  but  the  pressure  is  taken  on  the  square  inch. 

The  experimenU  on  which  these  calcniationa  were  founded,  having  been  made  upwarde 
of  twelve  montha  ago,  were  repeated  recently,  and  the  resuUa  wen  found  to  be  aa  nearly 
aa  they  conld  be  meaaured  the  aame,  the  blowing  cylinder  had  in  the  interval  been  driving 
the  lathes  ia  the  pattern  shop,  and  the  slide  was  found  perfect.  An  indicator  was  applied 
with  a  view  to  test  the  amount  of  friction  of  the  air  in  entering  the  cylinder  at  the  high 
velocity,  and  a  aimple  method  waa  adopted  of  aaeertaining  this.  A  tuyere  waa  made  at 
large  aa  the  inlet  port,  and  the  engine  waa  driven  to  nearly  or  quite  700  feet  per  miauta, 
when  the  gauge  ahowed  a  pressure  of  one-fourth  of  a  pound  per  square  inch,  and  as  the 
friocion  would  be  the  same  through  the  same  sixed  openings  at  other  preasures,  it  followa 
that  the  loss  by  friction  on  a  pressure  of  blast  of  8|  lbs.  per  inch,  would  be  one-fifteenth  or 
6|  per  oent  lost ;  aa  the  port  in  this  case  waa  one-eleventh  of  the  area,  and  the  port 
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posed  if  one-eightb»  it  ii  aMumed  that  tbe  toia  would  not  exceed  5  per  cent  from  tbis  cause, 
or  indeed  from  any  other  eause,  aa  the  friction  from  propelling  the  air  tbrongh  a  giiren  aixed 
taytn,  at  a  gfren  preeanre,  mnat  be  tbe  aame  in  both  oaaea. 

FoUofving  np  Umb  oompariaon  of  Arat  ooat,  wo  And  that  (exolaaive  of  boileasr  which  an 
aaaumed  the  aame  in  both  caaea  bnt  tdcinf  into  aoconnt  the  cost  of  the  engine-house)*  there 
wonid  be  a  iaving  by  the  proposed  plan  of  between  65  and  70  per  cent. ;  the  cost  of  a  pair 
of  the  beat  enginea  in  Suffordsbire,  blowing  three  fnmaoea,  being  3,^01.,  while  on  the 
proposed  plan  they  wonld  coat  l,lOOf.  if  high  preeauro  only,  or  if  high  preaanra  and  eaft» 
dcnaing  1,350/.,  iodndiag  in  each  caae  the  engine-honie,  bnt  not  the  boiJeri» 

Many  will  prefer  high  preeanre  only,  on  aeooont  of  ita  aimplidtyf  bnt  as  it  appears  evi- 
dent that  a  given  quantity  of  steam  can  be  oondenaed  in  the  aame  Ume,  in  the  same  con- 
denser, whether  admitted  in  a  few  large  jets  or  in  a  great  number  of  email  jeti,  there  bne 
reaaon  whaterer  why  a  eondeniing  apparatus  may  not  bo  attaehed  to  the  ahocC^troke 
engine  at  high  Telooitleas  the  only  condition  being  that  it  must  be  eqniaaleat  to  tha  pomr 
«f  the  engine  without  relation  to  the  siae  of  the  cylinder.  The  air-pump  in  this  case  must 
be  double-acling  with  elide  ▼alves,  or  it  may  be  rotary  and  placed  round  the  erank-sbaft, 
and  there  appeara  to  be  no  advantage  in  a  fly-wheel  for  such  an  arrangement  of  blowf&g 
engineab 

The  apeed  of  the  engine  should  be  regulated  by  a  hydrostatio  gorernor,  eommnnicatiiif 
with  the  blaat  main,  and  attaehed  to  the  throttle  valve,  exactly  aimilar  to  those  used  in  gu 
works  for  regulating  the  engine  driving  the  exhausters ;  this  would  regulate  the  engine  witli 
greater  delicacy,  and  maintain  a  more  uniform  blast  than  can  be  done  with  the  present 
enginea ;  and  the  rapid  aneeeaaionof  the  atrokea  of  the  two  aoaall  blowing  oylinden  aottng 
alternately,  wonld  render  the  present  large  reservoir  quite  unneceasary. 

Supposing  the  advantagea  claimed  for  thia  description  of  engine  to  be  realised,  which  tlie 
writer  his  no  reason  to  doubt,  it  may  be  applied  to  asaist  the  preaent  blowing  engines  where 
they  are  overpowered,  which  is  in  many  inatancea  the  case,  as  there  if  no  ready  means  of 
inereaaing  their  power  aa  the  worfca  dovolope  themaalvee,  and  greater  oalla  are  ntnde  on  the 
engine  $  but  in  the  caae  of  the  proposed  enginea,  if  at  any  time  an  increase  were  deiifed 
another  blowing  cylinder  might  be  added  to  the  shaft,  at  a  comparatively  email  cost. 

Referring  again  to  what  first  drew  the  attention  of  the  writer  to  this  subject,  the  employ- 
ment of  email  cylindera  worked  by  the  pressure  of  air,  where  it  waa  inconvenient  or  imprae- 
ticable  to  employ  shafting ;  it  haa  been  found  that  a  12-inch  air«eylindar  with  3  iha.  pM- 
Bure  attached  to  a  large  foundry  crane,  under  which  15*30  inch  pipea  are  caat  vertically  every 
ten  hoora,  does  the  work  of  double  the  number  of  men  that  could  by  anj  poasibiUty  work 
at  the  crane. 

This  anggests  the  possibility  of  a  very  conaiderable  advantage  to  railway  eompaniei,  by 
the  uae  of  the  proposed  enginea,  as  the  blowing  cylindera  for  compreasing  the  air  might  be 
attached  to  the  end  of  the  piston-rod  of  any  of  the  amaU-siaed  enginea  now  laid  up  at  several 
stations,  and  the  air  conveyed  to  the  various  cranes,  to  which  cylindera  might  be  attached 
for  about  25/.  per  crane,  without  disturbing  the  preaent  arrangement  for  the  use  of  manoal 
power  in  oases  of  emergency.  The  saving  of  manual  labour  by  aueh  an  arrangement  will 
be  beat  estimated  by  the  managers  of  gooda  departmenta,  aome  of  wiiom  are  amongst  ths 
members,  and  with  reference  to  the  meehanUsal  applioatloo  of  the  power,  tha  writer  hopei 
to  have  the  pleaaure  of  preienting  the  Inatitotion  with  another  paper  at  some  fatoie 
meetiog. 
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Hie  preaent  book  haa  ita  origin  in  a  very 
Bad  Btate  of  thinga.  The  arta^of  * '  Adnlte- 
fiftioB  nad  8ophiaiioatton"--<«  have  invaded 
the  Inzuiiea  and  neoeasities  of  botli  the  rich 
and  the  poor ;  raiment,  food,  medicine,  fur- 
BituTBr-the  meana  of  life  and  the  require- 
BMBta  of  dlBeaae,— all  that  oan  be  mixed, 


heckled,  twiated,  ground,  pulveriied,  wovea, 
preaaed,—- all  artidea  of  oonaamption  ia 
trade,  In  manufacturea,  in  the  arts,— In  > 
word,  all  that  can  be  made  matter  of  coo- 
merce,  and  aold,  ia  adulterated,  /aliifiid, 
ditguiHd,  or  drugged.' '-^{Vni.  i.)  With 
some  people,  tbe  only  sure  remedy  for  these 


"  *  Tha  Commeidal  Hand  Book  of  Chemical 
Analysis ;  or,  Practical  Instructions  for  the  Deter- 
mination of  the  Intrinsio  or  Commoiciat  Value  of 
Bubetances  used  in  Maaufketures  or  Trades,  and  iu 


tb<  Arts.  By  A.  Normandy,  Author  of  '  Practicsl 
Introduction  to  Rose's  Chemfstiy/  8tc  6«  PP- 
Itmo.  Kn^t  aad  Sons,  Foiter-Une»  London. 
1850." 
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vndeniaUe  evils  is,  the  establishment  of  a 
strict  medical  police— such  as  exists  (tboagh 
with  but  indifferent  success)  in  some  des* 
fietle  sCatei;  bnt  irlfb  others — iticl«d!ng 
amongst  them  the  learned  anthor  of  the 
booK  before  ns,  and,  probably,  every  sonnd- 
thinlring  ptraoB^-^tha  best  remedy  of  all  ia 
tbe  diffusion  of  a  knowledge  of  the  means  of 
distinguishing  what  is  genuine  from  whst  is 
aophisticated* 

**  It  h  certain  that  if  ao|^atication  eonld 
M  more  readily  deteoted,  its  practice  wootd 
become  less  frequent,  and  be  reduced  in 
pnipoftioa  to  the  increased  chance  of  die* 
oorery ;  that  is  to  say,  it  would  diminiah 
gnidiiflly  as  the  knowledge  of  the  means  of 
ascertuning  the  commercial  valae  of  the 
foods  offered  for  sale  would  become  more 
diffnaed*'  '-^(Pref.  H.)  Bat  as  b»  one  can  be 
etpected  to  beeome  conrenant  with  erery 
article  of  commerce,  or  to  carry  in  his  head 
•  knowledge  of  the  secrets  of  all  trades,  what 
ia,  and  Iws  bean  long  wanted,  ia  sobm  aource 
of  teady  reflnrence,  for  the  means  of  Teriftca- 
tion,  when  doubts  of  the  genuineness  of  an 
article  arise.  As  people  refer  to  a  Ready- 
Baoitatter  to  check  a  calenlation  in  arith- 
metic, or  to  a  verbal  dictionary  to  resoWe  a 
doubt  in  orthography,  so  should  they  haye  a 
teat- book  oontlnnaUy  at  hand,  by  taming  to 
wMah  they  might  ascertain  on  en  instant  tha 
goodness  of  every  article  supplied  to  them. 
Were  such  a  work  but  ai  common  as  a 
Cocker  or  a  Johnson  in  houieholds,  it  would 
4o  saore  ihaa  whole  legiona  of  medical 
p<Aee-lBapeolofs  to  make  manuftictorers  and 
dealers  honest.  Aeeum  aimed  at  furnishing 
something  of  the  sort  in  his  well-known 
•«  Death  hi  the  Pot"  (a  work,  by  tbe  way, 
which  Dr^  Normandy  haa  strangely  over, 
looked,  or»  at  least,  omitted  to  mention;) 
but  it  was  so  palpably  got  up  to  excite 
alarm,  and  to  minister  to  popular  prejudices, 
— so  loose  and  reckless  in  its  statements, — 
decrying  some  people  and  trades,  and  extol- 
ling others  (to  order,  apparently),  with  but 
small  regard  to  the  actual  merits  of  either, 
that  it  soon  ceased  to  be  looked  on  with  any 
respect,  and  has  long  since  vanished  from 
the  list  of  books  that  are  read.  Dr.  Nor- 
mandy's work  is  something  very  different 


from  Accnm's,  being  written  in  a  more  fair 
spirit,  and  altogether  trustworthy ;  yet  still 
it  is  a  long  way  from  aupplying  the  want  in 
question,  in  the  way  we  would  have  it  done. 
The  articles  are  treated  of  in  alphabetical 
order,  and  in  so  far,  it  is  of  the  ready- 
reckoner  and  dictionary  clan  easy  of  refer- 
ence ;  but  it  is  diiuse,  and  because  of  its 
diffuseness,  unnecessariTy  bulky;  the  tests 
supplied  are  very  generally  such  as  scientific 
manipulators  alone  can  promptly  apply, 
and  but  seldom  of  a  simple  enough  dmraeter 
for  common  use;  many  modes,  too,  of 
verifying  each  article  are  given,  when,  by  a 
judicious  selection  and  abridgment,  space 
would  have  been  gained  to  multiply  largely 
the  number  of  articles  noticed — with  a  singlo 
good  test  for  each. 

We  have  spoken  of  the  fair  spirit  in  which 
Dr.  Normandy's  work  is  conceived,  and  of 
this  we  can  adduce  no  better  proof  than  an 
extract  or  two  from  his  article  on  muk, 
rsapectmg  which  the  public  mind  has  very 
recently  been  exceedingly  abused  t— 

"  The  quality  of  the  milk  sold  in  London 
and  other  large  towns  is  always  extremely 
variable.  The  frauds  practiied  in  that  very 
important  alimentary  substance  are  of  two 
kinds — frauds  by  addition  and  frauds  by 
subtraction.  The  result  of  the  practical 
working  of  theae  two  rules  applied  to  milk 
is  always  a  7ott  to  the  consumer.  Subtrac- 
tion of  cream,  addition  of  water,  of  yellow 
colouring  mstter,  of  emulsions,  of  hempseed, 
&C.,  to  ^ve  the  milk  a  creamy  or  rich  ap- 
pearsBce  which  it  does  not  reslly  possess  by 
itself. 

'*  Platter  and  ekalJt,  and  other  snbstancea 
of  that  kind,  it  is  said,  are  sometimes  added 
to  milk  ;  but  that  fraud,  it  would  appear,  is 
ntuek  less  frequamt  tkam  i$  gtmaraUy  tap- 
poud,  doubtless  on  account  of  the  facility 
with  which  such  substances  are  detected, 
since,  on  leaving  the  veasel  containing  the 
milk  at  rest  for  a  short  time,  they  settle 
down  as  sediment 

.  .  •  •  • 

'*The  addition  of  pwrn  araHe  to  milk 
saema  haedly  probable,  at  least  practically, 
since  it  scarcely  affects  tbe  density  of  the 
milk.  According  to  M.  Quevenne,  an  addi- 
tion of  not  less  than  IMI2  graina  per  quart 
of  water  ara  requind  to  bring  it  to  a  denirity 
of  1*030,  which  is  about  tbe  density  of  milk. 
The  Jraud  umUd  emuafnemtlp  b€  uHprofii- 
abhf  and  cannpiently  «s  noi  vary  Hielf  ta 
iaka  plaea*" 
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more  frequent  and  undonbted— bat  tliej  are 

<<Aooordiiig  to  M.M.  Raipail  and  Barmel  ^i  ^agy  enongh  of  detection. 
2  per  cent,  of  ivgar  added  to  milk  are  effi- 
cient to  impart  a  decided  angary  flavonr  to  '*  1.  The  aabatanoea  which  are  employed 

it,  and  ctcd  1  per  cent,  ia  sufficient  to  im-  for  adulterating  this  most  important  of  all 

part  an  nnnsual  degree  of  sweetness — mgar,  articles  of  food,  besides  those  which  are 

tkerefar€,  can  hardly  be  en^hytd  to  aug"  enumerated  in  the  article  on  F/ovr,  are  the 

Mml  the  deiuitp  of  milk.  following : — 

Alum Challc. 

"The  experiments  of  M.  Querenne  seem  Subcarbonate  of  magnesia..Plt8ter. 

to  proTC  that  the  emuMon  of  hempseed  and  Sulphate  of  copper  • Lime. 

o/ahnonde  cannot  be  employed  for  adulter-  Sulphate  of  zinc  .....•••  Clay, 

ating  milk  aa  tf  ffmerally  ttqfposed,  for  Subcarbonate  of  ammonia. .Starch, 

hempseed  communicates  to  the  milk  a  rery  Carbonate  of  potash    ....  Water, 

unpleasant  llaTOur,  and  almonds  Tery  speedily  Bicarbonate  of  potash.  • . .  Pulp  of  potatoea. 
coagulate  it.  *'  2.  The  introduction  of  alum  in  bread 

•  •  •  •  appears  to  be  a  practice  of  long-standing ; 

"  Aa  to  the  adulteration  of  milk  by  the  it  enablea  the  baker  to  give  to  bread  mado 

addition  of  the  cerebral  matter  qf  varioue  of  flour  of  an  inferior  quality  the  whiteneas 

aaimalt,  aceouots  of  which  were  published  of  the  best  bread,  and  to  add  potato«flour, 

by  newspapers  some  time  ago,  it  would  ground  beans  and  peas,  to  a  certain  extent, 

appear  from  the  experiments  which  were  to  wheat  flour,  without  materially  altering 

Srformed  at  that  time  by  the  '*-Conseil  de  the  appearance  of  the  bread.    The  nae  of 

lubrit^,"  that  no  eueh  admixture  could  be  alum  by  bakers  ia  almost  uniTersal  in  thta 

detected  in  any  of  the  considerable  number  metropolis  ;  at  any  rate,  I  have  laTariably 

of  samplea  of  milk  which  were  then  sub-  found  distinct  evidence  of  the  presence  of 

■ritted  to  examination.  this  material  in  the  bread  which  I  obtained 

from  yarioua  bakers,  aome  of   which  are 

**  The  most  frequent,  and  one  might  say  esteemed  of  the  highest  respectability. 

the    unexceptionable    adulteration    of   the  "3.   The  quantity    of   alum    in    bread 

milk  sold  in  towns  consists  in  the  addition  raries  however  according  to  the  quality  of 

qf  water."  tlie  flour  employed,  and  it  appears  to  act 

A   J   i.     J  i.  ^  1.V  ^     «  .  4^.  somewhat  in  the  same  manner  as  snlphate 

Ami  to  detect  the  pnaence  of  water,  ^^  ^^^^^  ^^^  ^  ^  ^^^  ^  ^^^  ^ 

which  we   make  no   doubt  is  intermixed  5^]^^^  to  make  bread  with  flour  of  inferior 

with    milk    to  a  greater  or  less   degree,  quality  with  less  labour,  and  to  introduce 

in  all  caeet,  Dr.  Normandy  recommends  the  t>»«'«n  a  greater  quantity  of   water,  by 

,  *.  *  ^u   i«     1    1.       t.    tt which  the  yield  la  ucreased.    In  order  to 

«ipl<>rin«it  of  th.  "  gdMbMeter  "-•  jery  ^^^^.^  ^  ^^^.^  ^„^,^^^ ,  „^  j„^ 

•imple  imtninient,  wMdi  nwy  be  had  of  proportion  of  alam  than  of  ths  i«lt  of  oop- 

may  philoiopUeal  iiMtminent  maker.  per  is  required,  tinoe,  in  fact,  no  appreciable 

"  The  calaetomater  ia  aimolv  a  lar«e  taba  •'''**  '■  produced,  when  the  proportion  of 

dind«l  imo  two  «iaal  paitJl    The  .ilk  to  •*"»  *»  'T''?"  •^"•''^"V'*^  'K'H^ 

b«  examined  U  ponred  into  the  tube  np  to  "?PP^  "*»»  "  •««<»~tr  "eaoe,  althMwh 

0.  and  the  whole  i.  left  in  a  elean  and  bool  jl"""  »  »'  "^  ""J  ^^  '~~  '^.*» 
plMie  for  ten  or  twelf e  hoora  in  aumnMr,  '>«"8«">»?  » .^-e  wit.  of  copper,  yet  the 

ind  from  Uteen  to  aixteen  in  winter.    At  f"""*  "8«'*"°  "^  ''»*  "!'?.''  ^^  "^ 

the  end  of  that  time  the  whole  of  the  cream  ^^'  "21  P~?      T"^  v  ^^^^J 

will  ha*,  daen  up,  and  the  quantity  per  «»"j  '?*  «*"»■•  »'  weak  oonatitotoona. 

cent,  of  the  cream  ^tuned  iS  the  i^k  la  ~  "^  \'"^'""  or  coative  h.b.t ;  aometime. 

then  to  be  determined  by  the  number  of  '*  ««*»«••  P'^f"!  fensation  in  the  ato- 

degreea  occupied  by  the  crmm.    The  thick-  ?'*^'  ."*  "•'  «"^  """"*  °*"«*'  ~""'- 

neaa  or  atrabun  of  cream  in  jwr*  milk  ia  ""'l  f"'!??  j.j  i_  u 

nnerallT  from  8  to  84     If  the  milk  aab  prooeaa  recommended  by  M. 

mitted  to  experiment  h'aa  been  mixed,  fo^  KuUmanfor  the  detection  of  alum  In  bre«l, 

example  withone-tbiid of  water,  the q^.  '^"*^^  "  incinerating  about  3000 gmna 

tity  of  craam  produced  wiU  be   reduced  of  bread,  porphyrinng  the  aabe.  io  obtained, 

1.  61 ;  if  mixed  with  half  wutm-.  5 ;  and  if  *^f»«  *«»  ^  »""«  ^^t  *~P*^»«  *« 

adnltented  with  two-thirda  of  ite  Tolume,  T        -^  t'^'HSn*"*  ■*'''.5'*  ?*  '^' 

the  cnm.  U  only  3  per  cent  of  the  buU."  f "»  with  about  300  gnina  of  water,  with 

__  . ,  J  ^,  .  ^.  ..     .  ">•  I™?  o»  •  gentle  heat ;  without  filteiinv, 

The  aeidiltticatioaa  «if  that  other  neeei-  ,  aolution  of  cauatic  potuh  ia  then  added, 

Maiy  ef  Ufe,  irttd,  are  considered  to  be  the  whole  ia  boiled  ■  little,  filtered,  the  111- 
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tnio  b  taitad  with  «  tolstion  of  sal-am- 
■Mmiaet  and  boiled  for  a  few  minoteB.  If  a 
precipitate  is  foiued,  it  is  alamina,  which 
Bay  be  collected  on  a  filter,  washed,  per- 
fecdj  dried,  carefully  ignited  in  a  platinnm 
erwcible,  and  then  weighed.  50  grains  of 
alumina  represent  332  of  crystals  of  ahim. 

**  5.  Another  proeets,  indicated  by 
MeMTB.  Robine  and  Parisot,  oonMsts  in 
ensmbting  down  abont  2000  grains  of  the 
bread  ander  examination,  which  should  be 
fomewhat  stale  or  dried,  in  order  that  it 
may  be  more  easily  crambted.  The  mass 
should  be  macerated  in  cold  water  for  two 
or  three  hours,  and  then  squeezed  through  a 
dean  piece  of  white  Knen.  The  liquor  thus 
obtahied  should  now  be  filtered,  and  the 
filtrate  belttg  placed  in  a  porcelain  capsule, 
shonld  be  evaporated  to  dryness  at  a  steam 
best.  The  residuum  being  now  treated  by 
a  amall  quantity  of  water  and  filtered,  the 
operator  divides  the  filtrate  into  two  por- 
tions. 

**  6.  If  aqueous  ammonia,  or  a  solution 
oi  sal-ammoniac,  being  poured  into  one  of 
these  portions,  and  solution  of  chloride  of 
berinm  in  the  other  portion,  produce  Id  each 
of  Ciiem  a  white  precipitate,  it  is  a  sign  of 
iSbm  presence  of  alum.  That  produced  by 
ammonia,  more  especially,  is  conelusite. 

**  7.  The  experiment  should  be  performed 
in  tbo  way  indicated ;  for  if  the  operator 
wera  meraly  to  filter  the  liquor  squeezed 
from  the  linen,  and  at  once  add  solution  of 
chloride  of  barinm  thereto,  a  precipitate  or 
miifcinesa  would  be  produced,  which  might 
be  mistaken  for  sulphate  of  baryta,  but 
which  would  be  coagulated  Tegetable  albu- 
men, &c.  The  filtrate  should  therefore  be 
first  boiled  or  evaporated  to  dryness,  and 
the  dry  mass  being  digested  in  water  and 
filtered,  may  then  be  examined,  as  was  said  ; 
or  the  liquor  squeezed  from  the  linen  may 
be  at  once  boiled,  then  filtered,  and  the 
filtrate  may  next  be  treated  by  ammonia 
and  by  chloride  of  barium,  taking  care  to 
ooneentrate  the  filtrate,  if  too  bulky,  before 
testing ;  bnt  the  proportion  of  alum  is  gene- 
rally large  enough  to  become  readily  percep- 
tible in  the  unconcentrated  filtrate  when 
feesM  by  ammonia,  which  produces  a  white 
flaky  precipitate,  as  we  said." 

Beer  is  one  of  the  worst  and  most  hope- 
leas  cases  in  the  book.  Water  fanatics  may 
rcjoiee;  but  we^  who  deem  it  a  pity  that  a 
beverage  so  wholesome  when  pure  and  used 
in  moderation,  should  not  always  be  of  the 
best,  can  bat  lament  over  the  sophistieatioBS 
which  are  here  disclosed. 

''It  Is  a  weD-known  and  authenticated  fact 
that  many  dealera  in,  or  retailen  of  beer,  in 


the  verbose  phraseology  of  the  Act,  hare  In 
their  possession,  and  do  make  use  of,  mix 
with,  or  put  into  their  beer,  liquors,  extracts, 
preparations,  calx,  and  all  manner  of  sub- 
stances, except  brown  malt.  It  is  a  pub- 
licly known  fact  that  carts  may  be  seen 
bearing  the  inscription,  in  staring  paint,  of 

* ,  brewere*  druggist.'    Such  a  cart  I 

have  myself  seen,  a  few  days  ago,  standing 
in  broad  daylight,  at  mid-day,  before  a  pub- 
lican's shop  or  gin-palace.  Of  course  I  do 
not  know  what  the  contents  of  the  cart  were, 
nor  whether  it  contained  anything ;  but  since 
the  inscription  painted  upon  it  indicated  the 
trade  of  the  owner  to  be  that  of  a  hewers* 
druffffUff  it  may  fairly,  I  think,  be  inferred 
that  the  man  was  a  deider  in  drugs  for  the 
use  of  dealera  in  or  retailen  of  beer,  spoken 
of  in  the  Act ;  that  the  publican  was  pro- 
bably a  customer  of  his,  or  that  endeavoun 
were  made  to  induce  him  to  become  one ;  at 
any  rate,  the  above  facts  prove  that,  since 
there  are  beer  druggists,  there  must  be  beer 
druggers ;  consequently,  that  if  the  purpose 
of  the  Act  be  useful,  the  Act  itself  is  power- 
less, and  that  some  more  eflident  proteetioa 
shoidd  be  resorted  to." 

*  •  .  .  ■ 

"If  it  contains  common  salt,  which  is 
almost  generally  found  in  beer  in  consider- 
able and  unwarrantable  quantities,  for  the 
purpose  doubtless  of  increasing  the  thirst 
of  customers,  and  inducing  them  to  con- 
svme  larger  qnantltlee  of  the  liquid  than 
they  otherwise  would,  its  presence  may  be 
detected,  and  its  quantity  estimated,  by 
means  of  a  solution  of  nitrate  of  silver, 
which  in  that  case  produces  a  precipitate 
which  is  insoluble  in  water  and  in  nitric 
acid.  The  precipitate  may  then  be  washed, 
dried,  fused  in  a  small  porcelain  crucible, 
and  wdghed.  134  grains  of  chloride  of 
divert  60  grains  of  common  salt. 

**  Sulphate  of  iron  (green  copperas)  is 
sometimes  added  to  beer  for  the  purpose,  it 
is  said,  of  ereatmff  a  head;  but  whether  for 
this  or  any  other  purpose,  it  is  a  dangerous 
addition,  which  has,  to  my  certain  know- 
ledge, created  vomiting,  cholic,  and  other 
symptoms  of  gastro-intestinal  irritation.  In 
order  to  detect  the  presence  of  this  salt,  the 
beer  should  be  decolorized  ss  much  as 
possible  by  animal  charcoal,  filtered,  and 
the  filtrate  being  tested  by  hydrosulphuret 
of  ammonia,  will  then  produce  a  black  pre- 
cipitate ;  by  ferricyanide  of  potassium,  a 
blue  precipitate. 

"On  the  other  hand,  if  a  solution  of 
chloride  of  barium  be  added  to  another  por- 
tion of  the  filtrate,  a  white  precipitate  of 
sulphate  of  baryta  will  be  produced,  which 
may  be  filtered,  waahed,  dried,  ignited,  and 
weighed.    117  grains  of  sulphate  of  baryta 
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represent  139  grains  of  crystallised  proto* 
sulphate  of  iron. 

"  The  presence  of  opinm  may  be  detected 
as  foUoirs  :— The  suspected  beer  is  first  to 
be  decolorised  as  much  as  possible,  by  ani- 
mal charcoal;  a  portion  of  the  filtrate  is 
then  poured  into  a  conical  glass,  and  a  few 
drops  of  acetate  of  lead  are  poured  in.  In 
the  course  of  about  twelre  hours,  or  sooner, 
a  precipitate  will  be  produced,  especially  by 
stirring  the  whole  from  time  to  time,  which 
is  a  mecontte  of  lead.  The  predpitate  which 
will  have  collected  at  the  bottom  of  the  test- 
glass  is  then  separated  from  the  supernatant 
liquor  by  careful  decantation,  and  30  or  40 
drops  of  sulphuric  acid,  and  a  like  quantity 
of  protosulphate  of  iron  are  then  poured  on 
the  meconate  of  lead  at  the  bottom  of  the 
test-glass.  By  this  treatment  the  meconate 
of  lead  is  decomposed  and  converted  into 
sulphate  of  lead,  whilst  the  liberated  meconic 
acid,  re- acting  upon  the  protosnlpliate  of 
iron,  prodneos  a  beautiful  red  colour." 

For  testing  the  strength  of  brandy  and  all 
sorts  of  spirits,  Dr.  Normandy  recommends 
the  employment  of  that  Taluable  instrument, 
Field's  Alcoholmeter,  sold  by  Messrs.  Long, 
of  Tower-hill,  and  described  in  Mech,  Mag., 
▼oU  zhii.,  p.  479. 

Under  the  head  of  ehoeolaie,  we  find  a 
Tery  notable  case  of  ndvlteration  recorded. 

"  Chocolate  is  a  preparation  of  the 
cocoa-nut,  obtained  by  grinding  the  nuts, 
prerionsly  roasted  and  sbeUed,  in  an  appa- 
ratus, which  consists  either  of  a  flat  stone 
with  a  steel  cylinder,  or  of  conical  stone 
rollers  rcTolving  on  a  circular  table  of  the 
same  material,  or  of  a  mill  of  a  peculiar 
construction.  The  mill,  or  the  stones,  are 
heated  to  about  212^  Fabr.,  and  the  roasted 
and  shelled  cocoa-nuts  are  submitted  with 
sugar  to  the  grinding  operation,  by  which 
they  are  reduced  into  a  syrupy  mau,  which 
is  receiTcd  into  moulds  of  tarious  shapes,  in 
which  it  hardens  in  cooling. 

'*  Besides  ooooa-nnts  and  svgar,  the 
manufactorer  generally  adds  some  arrow- 
root,  many  persons  preferring  the  chocolate 
so  prepared,  booanse  the  oU  or  butter  of 
cocoa  is  thereby  rendered  emulsiTC  and 
more  digestible.  The  preparation  known 
as  eocoa-powderf  or  chocolate  powder,  when 
genuine,  consists  only  of  cocoa-nibs,  sugar, 
and  arrow- root,  mixed  and  ground  together, 
and  then  pulverized,  by  passing  the  mass 
through  a  grating-mill,  and  cooling  it. 

*'  Choeolato,  as  well  as  cocoa- powder 
or  flakes,  prepared  as  aboTC  said,  is  one  of 
the  most  grateful,  nourishingf  and  easily 


digestible  artides  of  food ;  It  behnigs  to  the 
class  of  perfectly  alimentary  snbttancet. 
Unfortunstely,  however,  many  of  the  pre- 
parations of  the  cocoa-nut,  sold  under  the 
name  of  chocolate,  of  cocoa  flakes,  and  of 
chocolate  powder,  consist  of  a  most  ditgnit- 
ing  mixture  of  bad  or  musty  cocoa- nati, 
with  their  shells,  coarse  svgar  of  the  very 
lowest  qualitv,  ground  with  potifto-stareb, 
old  sea-biscuits,  coarse  branny  flour,  ammd 
fat  (cenerally  tallow,  or  eren  greaves).  I 
have  known  cocoa  powder  made  of  potato- 
starch,  moistened  with  a  decoction  of  cocoa- 
nut  shells,  and  sweetened  with  tresde; 
chocolate  made  with  the  same  materiali, 
with  additions  of  tallow,  and  of  ochre.  I 
have  also  met  with  chocolate  in  which  brick- 
dust  or  red  ochre  had  been  introduced  to 
the  extent  of  12  per  cent. ;  another  sample 
contained  22  per  cent  of  perozyde  of  iroa, 
the  rest  being  starch,  cocoa-nuts  with  their 
shells,  and  tallow.  Measrs.  Jules,  Qamieri 
and  Harel  assert,  that  cinnabar  and  red  lesd 
have  been  found  in  certain  samples  of  cho- 
colate, and  that  serious  accidents  had  beea 
caused  by  that  diabolical  adulteration. 

"  Genuine  chocolate  is  of  a  dark  brown 
coloar ;  that  which  has  been  adulterated  it 
generally  redder,  though  this  brighter  hee 
is  sometimes  given  to  ezoellent  chocolate, 
especially  in  Spain,  by  means  of  s  fittIS' 
annotto.  This  addition  is  unotjeetlonable, 
provided  the  annotto  is  pure,  which,  how> 
ever,  is  not  always  the  case. 

"  Genuine  chocolate  should  dlssolre  in 
the  mouth  vHthout  grittlness ;  it  shosld 
leave  a  peculiar  sensation  of  freshness,  tad 
after  boiling  it  irith  water,  the  emnltiott 
abould  not  form  a  jelly  when  cold ;  if  it 
does,  starch  or  flour  is  present.  The  sdnix- 
ture  of  flour,  or  of  starch,  moreover,  maybe 
readily  detected  by  the  blue  colour  which  il 
imparted  to  the  decoction,  after  cooling,  by 
solution  of  iodine. 

*'  Briekdmt  and  other  Borfhf  mtdten 
are  detected  by  incinerating  a  given  weight 
of  the  chocolate  or  cocoa  under  ezamia- 
ation  ;  the  impurities  remain  among  flis 
ashes,  and  may  be  easily  recognbed.  TUs 
adulteration  is  also  readily  detected  by  gnt* 
ing  500  grains  of  the  chocolate  in  as  ifan  s 
powder  aa  possible,  throwing  it  Info  sbeuC 
half  a  pint  of  cold  water,  stirring  the  whole 
briskly  for  about  ten  minutes,  leering  ft  St 
rest  for  about  two  minutes,  and  decaating 
the  supernatant  liquor.  The  earthy  mtHer 
vrill  then  have  subsided,  and  will  be  left  ss 
sediment. 

*•  The  presence  of  animal  fah  may  be 
detected  by  the  palate,  for  the  chocolate 
generally  has,  in  that  case,  a  cheesy  flavcnf ', 
or,  when  common  butter,  or  oil  has  beea 
added,  it  has  a  randd  flaronr.    This  is  q«dls 
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d\anderiatio ;  for  butter  of  cocoa  alwajs 
remain*  perfectly  sweet, 

"  The  presence  of  anisnal  /at»,  or  of 
0U9,  bay  also  be  recognized  by  saponifytDg 
a  portion  of  tbe  chocolate  as  follows  :— 
Rasp  about  2000  grains  of  the  chocolate 
uuder  exBrninstion,  and  boil  them  with 
water  and  some  canttio  potash.  When  the 
lal  has  saponified,  dilute  the  mass  with  a 
eufficient  quantity  of  water,  and  filter  three 
Off  four  times.  The  miky  filtrate,  which  is, 
in  fact,  a  solution  of  soap,  should  now  be 
sapersutnrated  with  nitric  add;  this  will 
separate  the  fat,  which  will  float  on  the 
liquor  after  cooling.  It  may  then  be  col« 
locted  qn  a  filter,  and  on  rubbing  a  small 
portion  of  it  between  the  fingers,  the  odour 
will  generally  indicate  its  origin ;  but  more 
eflectually  still,  by  heating  it  in  a  small 
capsule.   Pure  butter  of  cocoa  has  no  odoar. 

**  Or  the  chocolate  may  be  exhausted 
by  sulphuric  ether,  and  by  etaporating  it 
the  fit  will  be  left  behind,  and  may  then  be 
identified  as  we  have  just  said. 

"  If  the  chocolate  has  been  mixed  up 
with  the  ground  9h€ll9  of  the  oocoa-nut,  the 
usu  of  the  microscope  is  the  best  way  of 
deteoting  it.  Or,  after  bating  treated  a 
given  portion  of  the  chocolate  by  ether,  the 
residuum  may  be  exhausted  by  hot  water, 
which  will  extract  all  the  soluble  portions 
and  leaTO  again  a  residuum,  in  which  the 
sharp  spicule  of  the  ground  husks^  if  any 
be  present,  may  be  readily  seen  with  the 
help  of  a  magnifying  glass. 

"  Tbe  presence  of  cocoa  -  nut  shells 
in  chocolate  appears  to  be  injurious  to 
he^th.  Dr.  Ure  relates  b  his  '*  Dictionary 
of  Arts,  Manufactures,  and  Mines,"  that 
samples  of  chocolate  made  at  the  Victual- 
ling-yard, Deptford,  for  the  use  of  the 
JoLoyul  Nary,  and  manufaotured  by  the 
Goremnent  chocolate  mills,  were  sent  to 
him  for  examination,  by  order  of  the  Lords 
•f  the  AdiniraUy»  under  the  following  dr* 
cuaastanoes  :— 

'*  For  sometime  the  chocolate,  it  would 
uppear,  had  been  distributed  to  sailors  and 
eonricta  for  their  breakfast,  at  the  rate  of 
Que  ounce  daily,  when  seyeral  of  the  men 
qompUined  of  its  produdng  sickness,  vomit- 
log, purging,  and  other  illness,  and  a  few  cases 
terminated  fstally.  A  careful  examination 
of  the  chocolate  failed  in  detecting  any  im> 
purity  or  deleterious  substance,  exeept  that 
soma  gritty  matter,  incapable  of  mixing 
with  water^  and  whieli,  on  doser  examin- 
ation, was  found  to  consist  of  minute  spieuls 
of  the  coooa^bean  hiuka,  which,  when  swal- 
lowad»  becaase  lodged  in  tbe  Tillous  coat 
of  the  stomach  and  bowels,  where  they 
flsaaited  irritation  and  all  the  symptoms  certi- 
tifd^j  ifBv^  MiTal  surjeons.  .  *  It  was  ob- 


▼ious,'  obsenres  Dr.  Ure«  '  that  from  the 
insolable  condition  of  the  chocolate,  it 
could  be  of  little  use  as  an  article  of  food, 
or  as  a  demulcent  substitute  for  milk,  and 
that,  in  fact,  three-fourtht  qf  it  were,  on 
this  account t  an  ineffective  article  of  diet, 
or  were  watted,' 

"12.  In  France,  the  chocolate  paste  has 
usually  a  little  yanilla  incorporated  with  it, 
and  a  considerable  quantity  of  sugar,  which 
varies  from  one- third  of  its  weight  to  equal 
parts,  and  one  pod  of  Tanilla  is  said  to  be 
sufficient  to  flsTour  one  pound  and  a  half  of 
chocolate.  Pure,  genuine  chocolate  im- 
proTes  in  its  flavour  by  keeping,  which  is  the 
reverse  with  bad  or  adulterated  chocolate, 
but  the  roasted  beans  soon  lose  their  aroma 
if  left  exposed  to  tbe  air." 

We  might  fill  many  a  oohima  with  addi* 
tions  to  these  extracts,  equally  interesting 
and  useful ;  but  we  have  quoted  suffident  to 
show  that,  though  Dr.  Normandy  may  have 
missed  produdng  exactly  the  sort  of  work 
that  was  wanted,  he  has  produced  one  which, 
to  the  extent  it  goes,  must  have  the  appro- 
val of  every  fair  trader  and  friend  to  sana- 
tory improvement.  It  is,  to  say  the  truth, 
with  all  its  fkults,  tbe  very  best  book  on  tbe 
subject  which  the  English  press  has  yet 
produced. 

ftlOMSTniOAL  NOTBS.*      BT  T.  ■•  9ATIU8, 

jMft.^  r.n.s.t  r.8.A«»  arc. 

(Contlnved  flrom  page  154.) 

I.  The  Earfy  Geometry  of  the  Oreeke 

and  Effyptiane, 

Again,  for  the  dmilitnde  of  qnirdri- 
laterals,  it  would  be  obviously  only  ne- 
cessary that  they  should  be  composed  of 
similar  triangles,  taken  in  the  same 
order.  The  figures  themselves  are 
sufficiently  suggestive  of  tbe  process, 
without  written  details. 

One  of  tbe  very  early  ooneeptions  of 
tbe  mind,  oi  the  relations  amongst  miig- 
oitttdes,  is  thut  of  redio  f  not,  it  is 
Admitted,  in  a  very  precise  or  deseriU* 


*  The  roUowing  is  tl^e  note  reAsrred  to  at  page 
\b2,  and  shoold  be  read  in  connection  with  the 
passage  at  nrhlch  the  reference  to  it  Is  made. 

The  earliest  form  of  demointratlOB  In  point  of 
time,  though  certainly  not  the  moat  simple,  must 
inevitably  have  been  that  which  we  now  term 
reduetio  ad  abturdam  ;  or,  at  least,  that  shape  of  it 
In  which  we  conclude  that  the  allegation  '^cannot 
hot  bo  truo,"  mast  have  constituted  the  essence  of 
the  primitive  geometrical  logic.    This  nay  spp«at 
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able  form,  bot  still  eisentiaUy  and  in 
fact,  indeed,  it  is  one  of  those  concep- 
tions which  is  as  elear  to  the  unlettered 
as  to  the  more  eultlTated  mind— exeept 
that  euldration  shall  hate  been  ezpressl  j 
inclusive  of  the  doctrine  as  a  special  one ; 
and  there  is  no  canse  for  scruple  in  as- 
serting that,  even  amongst  mathemati- 
dans  thamielyes,  of  no  mean  standing, 
any  conception  at  all  more  general,  or 
eten  more  clear,  than  this  vague  one 
common  to  men  of  all  ages,  exists  I  A 
more  precise  mode  of  expresrion,  copied 
from  £nclid,  and  a  more  recondite  one 
bj  means  of  certsitt  tests,  may  be  gtfen 
to  it  in  their  hands :  but  a  more  precise 
conception,  and  yet  a  more  precise  deft- 
nidon  of  it  may  be  looked  for  in  Tate, 
in  the  great  majority  of  cases.  Were 
other  proof  wanting,  the  constantly- 
recurring  disputations  on  the  subject 
would  supply  It ;  but  It  would  be  easy 
to  adduce  others  more  eoncluslfe  than 
even  this.  Of  this,  however,  more 
hereafter. 


ttartUng  to  thoM  who  taka  tbo  flnal  tdmtiflo  farm 
of  oar  rouoniDgt  m  that  in  which  Uicnr  necoMarily 
lint  mado  tlnlT  Kpp^&nam;  a  fhocf  often  indulsod 
by  .those  who  have  noTer  attended  to  the  history  of 
the  gtadnal  detotopment  of  any  braneh  of  teienoe. 

Many  of  the  earlier  propoeitiona  in  "  BwM^$ 
Elements"  aflbrd  iuf&cient  illustration  of  tbe  me- 
thod ;  and  their  oocmrinff  whofo  they  do,  show  that 
they  an  ineTltably  used  thore,  whilst  their  gradual 
eliminatioQ  in  tbt  later  stafos  of  the  work  (thmifh 
never  wholly),  shows  also  that  Euclid  would  have 
dispensed  with  this  aiothoi  of  proof  had  tt  been  in 
his  power  to  do  eo. 

It  wOl  be  sufficient  to  take  one  single  theorem  of 
"MtKM^^JSlMunie"  by  waf  of  Ulustntion  i  and 
honee  his  veiy  first  may  be  oiioson ;  namely,  i.  4  .*— 

"  1.  For  if  tbe  triangle  ABO  be  tppUed  to  the 
triangle  DBF  so  that  the  point  A  may  be  on  D,  and 
the  straight  line  Al  on  D,  lyher^ere  the  point  B 
ehmU  taintUt  with  tho  point  B."  That  Is,  as  far  aa 
tiM  logfe  if  eoneernod,  eaniioi  but  eoinelde  with  the 
point  B. 

*'S.  And  AB  oolneMiBg  witii  Dit,  ftftaats  ike 
angle  BAG  is  ooual  to  the  angle  EDF,  therefore  the 
straight  line  kCtkailfaU  on  DF."  That  is,  emnoi 
but  fall  OH  J>W. 

"  S.  Also  heemieo  AC  ia  aqoal  to  DF,  thtrtforo  the 
point  C  tUU  eoineido  with  the  point  F.**  That  is, 
oannot  hnt  eotneUo  with  the  pomt  F. 

In  Hds  ftaen,  ftom  wUeh  tkoiafbtonea  is  ehangod 
to  a  direct  one,  all  soeh  aignments  essentially  make 
their  appearance.  It  wonld  1>e  Impossible,  as  it 
jppeais tone,  Ibi  tlM  Egyptian  geommen  to  havo 
stopped  short  of  this  mode  of  reasonlngi  except  wo 
OMume  their  nttot  inoapadty  to  losson  at  aU. 
Moreorer,  as  superposition  was,  of  necessity,  the 
earllait  mode  of  oompailng  flguioa,  so  also  must 
the  partiealar  mode  of  reasoning  which  that  pro- 
cess xe^nires,  even  to  the  present  hour,  be  the 
earliesi  that  was  employed.  The  mode  of  dispens- 
ing with  both*  bv  rendering  propositions  already 
established  subsidiary  to  the  proof  of  othen,  might. 
Indeed,  have  In  a  great  degieo  been  due  to  the 
Gfeeka:  bat  that  iho  Egyptian  geometry  did  not 
eontaln  some  anprosinjittM  ertn  to  this  Menu  to 
bo  almoat  eertaui. 


Ratio,  or  comnaradve  nagnkade, 
would  appear  simple  enough,  when  one 
of  the  magnitudes  Is  double,  triple,  etc.,  of 
the  other ;  and  the  equality  of  two  ratioB 
(or  proportion)  would  l!e  intelligibly 
expressed  by  stating  .that  &ot.  1^ 
mere  confusion  of  the  words  ratio  and 
proportion,  or  more  frequently  the  sob* 
stiUition  cl  the  latter  term  for  the 
former^  la  common  use  in  this  eoonti^ 
(perhaos  in  moit  languages,  as  it  cer- 
tainly is  in  msny,)  does  not  in  the  least 
degree  confuse  the  elementary  eoaeep- 
tion,  though  it  may  in  some  degree 
confuse  the  expression  of  it  to  the 
mathematician. 

When,  again,  both  the  magnitudes 
are  exact  multiples  of  some  other  of 
the  same  kind,  taken  as  a  standard  merit, 
the  conception  of  the  ratio  is  equally 
intdii^ble  to  all  minds.  Thus,  if  one 
magnitude  were  five  times  the  standsdrd- 
unit,  and  the  other  nine  times  ibe  same 
umt,  tbe  idea  of  their  ratio  being  that 
which  5  has  to  9,  is  as  dutinet  as  ean  bn 
desired.  It  is  only  when  the  two  amg* 
nitndes  have  no  standard-unit  (or  oom- 
mon  measure),  however  small,  that  aueh 
persons  beeome  sensible  of  the  want  of 
universality  in  their  view  of  rallo  or 
proportion.  The  algebraist  evades  the 
difficulty  in  his  own  way,  by  saying  that 
four  magnitudes  are  proportional  when 
**  the  first  is  the  taste  Junction  of  the 
second  that  the  third  is  of  the  fourth," 
or  something  to  the  same  effect  It  is 
only  neoessary  to  remark  upon  this»  that 
the  assumption  of  generalities  by  the 
mere  genmlisation  of  langusge,  is  ef 
exactly  the  same  logical  chanoler  as  the 
assumption  of  the  proportiowdilj  in  the 
cases  above  supposed,  firom  findmg  that 
we  can  take  our  standard-unit  so  small, 
as  to  show  the  truth  up  to  any  reqnhvd 
degree  of  approximation  to  the  actual 
relation  of  the  magnitudes.  It,  then,  in 
virtue  of  the  generality  of  tbe  meanhig 
attached  to  symbols,  the  algebraist  thinb 
himself  justified  when  he  includes  ir- 
rational or  transcendental  quantities 
under  his  equations,  we  surely  eannol 
wonder  that  the  ruder  eiS»ris  of  the 
primitive  geometers  should  termiaate  itt 
an  analogous  assumption  of  the  cone* 
sponding  generalisation. 

It  would  be  a  mere  waste  of  tinse  to 
give  the  details  by  whieh  the  mind  wovld 
pass  from  this  consideration  of  retio  (or 
more  strietly,  of  preporlieB,)  to  te  fiat 


OEOiaEmCAI.  KOIBS. 


m 


n  ovr  Minnt  notidiMi  i^ 
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Geometnr  at  •  $cimu€  requires  eer« 
tain  hgieai  fbmu,  and  till  moiiM  c/ 
rtagomng  sball  ba?e  been  devised,  It 
ean  tcareely  be  deemed  to  be  aoght  elae 
tfa«D  what  ItiomaB  Slmpsoii  has  bappiljr 
eaHed  mere  ^  InipecHon/*  To  this, 
Htde  allnaioii  has  been  made  in  the  fore- 
gwng  pages,  exeept  al  the  elose  of  the 
note  on  p.  109;  and  In  the  paragraphs 
immediately  preceding  the  present  one. 
That  little  requires,  therefore,  some 
further  expansion  here. 

Some  doubc  seems  to  exist  as  to  the 
relative  perkidB  at  which  Aristotle  and 
Enolld  flourished.  One  writer,  whose 
anAoritr  and  judgment  I  should  ques- 
tion witn  considerable  diffidence  on  a 
question  of  this  nature,  makes  them 
eotemporanr,  or  nearly  so ;  and  infers 
that  EucKd  knew  nouing  of  the  ex- 
istenee  of  Aristotle's  sjfstematic  ar^ 
rangement  of  the  diflferent  kinds  of 
sjtioglsm.  That  he  did  not  make  any 
use  of  It  is  dear  at  a  glance ;  but  if  the 
ordinary  ehronology  be  receiTed,  we 
must  look  for  other  causes  than  the 
hypothetieal  Ignorance  of  Euolid.  In 
ftey  it  would  rather  appear  that  he  alto- 
gether refused  all  recognition  of  the 
syllogism,  in  any  other  form  than  ibe 
enthymeme  which  he  mvariably  uses. 
It  is,  Indeed,  probable  that  Aristotle's 
secession  from  the  schocd  of  Plato  origi- 
nated in  hia  euibreement  upon  the  din- 
ciples  of  that  school  bis  own  doctrines 
respeethig'  formal  Logic;  and  if  this 
were  so,  it  will  readily  account  for  the 
couserfalifes  of  Plat«/s  school  rejeotiog 
everything  tint  originated  with,  or  was 
ostensibly  enforced  by«  the  heretic- 
seceder.  The  Pkitonisli  opposed  the 
AriotdellBtt  logic  to  the  last;  and  the 
purposes  of  *'  iriflbig,"  to  which  it  was 
snbaeqnendy  applied,  seemed  to  furnish 
a  strsng  argument  In  their  favour  in 
porsulng  this  course.  A  more  fitting 
ommrtunity  im  discussing  thto  question 
will  oeenr  further  on  In  these  notes,  and 
I  shall  henee^  baiving  simply  staled  my 
▼lew  of  the  matter  in  general  terms, 
delbr  it  till  then. 

To  tine  extant,  tiien,  It  Is  perfectly 
poaslUe  that  tlie  stndy  ef  sdentlflc  geo- 
metsy  mi|^  have  been  ewrled  ameogst 


the  Eigyptlans;  and  wlien  we  consider 
the  commercial  activity  and  constructive 
skill  of  the  people,  and  the  oontem- 
plative  leisure  of  the  sacerdotal  order,  it 
can  hsrdly  be  questioned  as  highly  pro- 
bable that  they  must  have  proceeded 
thus  far.  Any  consistent  interpretation, 
too,  of  the  Greek  writers  themselves, 
must  involve  this  concession  to  Egyptian 
progrem  in  the  science.  For  instance, 
the  story  of  Thales  aud  the  king  Amasis. 
If  Thales  went  to  Egypt  as  a  Uamer  in 
geometry,  the  appncatlon  of  similar 
triangles  (or,  Indeed,  any  mode  of  solu- 
tion) to  the  determination  of  the  height 
of  tiie  Pyramids,  Implies  that  the  Egyp- 
tians knew  those  properties  before  they 
taught  them  to  tbe  travelling  philoso- 
pher. To  question  this,  is  tantamount 
to  affirming  that  he  went  as  a  teacher  of 
geometry,  rather  than  as  a  learner,— ^con- 
trary to  the  hypothesis  snd  to  the  testi- 
mony of  Diogenes -Laertius  and  Plu- 
tarch. Or  again,  how  are  we  to  reconcile 
his  knowledge  of  similsr  triangles  when 
in  Egypt,  with  the  statement  of  Proclus, 
that  he  dueavertd  the  very  simple 
theorems  which  stand  as  i.  5,  i.  15,  I. 
26,  and  iii.  81  of  EudidTB  Elements ; 
or  again,  the  construction  of  the  pro- 
blems which  form  iv.  2,  3,  4,  5  of  the 
same  work,  and  this,  too,  many  yesrs 
afterwards  f  The  true  state  of  the  case 
probably  is, — that  Thales  invented  the 
dewumstratume  of  ikoee  eeeerai  prcpo- 
sitione,  in  the  form  that  Euclid  sdopted 
into  his  JSiemenie.  They  sre  all  so 
many  removes  from  the  method  of  proof 
by  supraposition — so  many  steps  towards 
mat  ideal  perfection  after  which  the 
Greek  geometers  laboured  with  such 
extrsordinary  seal. 

TIte  story  of  Pythagoras,  the  **  heca- 
tomb,*' and  the  47th  proposition  of 
EudutB  First  Book,  Is  too  absurd  for 
the  acceptance  even  of  those  who 
generally  think  themselves  "bound  in 
honour  "  to  believe  every  thing  they  find 
stated  by  an  ancient  writer.  It  is,  how- 
ever, rejected  from  its  other  impossi- 
bilities as  a  eampiete  statement, — ^from 
the  utter  contradiction  between  the 
recorded  views  of  Pythagoras  and  the 
sacrifleial  offering  wmch  it  records  him 
to  have  made.  Hii  dieeeeety  of  i.  47  Is, 
however,  tenaciously  adhered  to,  in  spite 
of  this  absurd  aiQunct;  although  it  is 
difficult  to  see  the  superiority  of  the  evi- 
dence for  one  over  the  other.    On  the 
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fi»e  of  ity  the  cttlemcDt  of  the  discovery 
by  Pythagoras  ii  not  impoasible;  but 
upon  a  cloie  ioapectioD,  it  seems  barely 
to  stop  short  of  the  impossible. 

The  property  itself  is  easily,  and  id 
many  different  ways,  reducible  to  the 
method  of  transposition,  for  its  proof.* 
It  is  precisely  sueh  a  result  as  would  be 
most  likely  to  be  first  obtained  in  that 
way ;  and  hence  most  likely  to  originate 
in  the  schools  of  Egypt  The  connec* 
tion  of  Pythagoras  with  this  proposition 
is»  hence«  much  more  probably  assigned 
to  be— that  he  gave  a  demonstration  of 
It  independently  of  trsnsposition,  and 
probably  almost  identteal  with  that  which 
£ue]id  adopted  into  the  "JBUtMnU.** 
Indeed,  the  value  to  be  attached  to  such 
aulhoritiesas  are  usually  quoted  on  these 
subjects*  cannot  be  better  shown  than  in 
thestatementof  Proclus,  thattoj^nopides^ 
who  lived  after  Pythagoras,  is  due  the 
duc^ntry  of  props.  12  and  23  of  Eu* 
did' 9  Fir$i  Beoic  I  On  the  same  autho« 
rity,  again,  is  attributed  to  Pythagoras 
the  doctrine  of  incommensurables. 
If  we  refleot  for  one  moment  on  the 
origim  of  incommensurables  (the  adop- 
tion of  a  standard^unit  of  measure)  we 
shall  see  the  utter  absurdity  of  this 
statement  Pvthagoras  might  have  in- 
vented methods  of  discuuing  them  com^ 
pUiefyt  in  the  manner  of  Euelid*4 
Seventh  Book ;  or,  which  is  far  more 
likely,  melUodt  of  evading^  in  his  rea- 
sonings upon  ratio,  all  reference  to  a 
eiandard-unii  under  any  form.  Jie 
nsight  have  laid  down,  in  fact,  the  prin- 
ciples upon  which  Eudoxus  and  EucUd 
finally  constructed  their  svstem  of  pro- 
portion, both  ffeometrically  and  arith- 
metieally.  Indeed,  if  wc  read  almost 
universally  in  these  statements  respecting 
times  anterior  to  Plato,  **  improved  the 
demonstration,  or  construction,  or  me- 
thod," as  the  case  may  be,  for  **  invented 
or  discovered  the  proposition/'  we  shall 
spproximate  much  more  nearly  to  the 
truth. 

There  is  not  much  ground  for  thinking 
that  geometry  was  eultivated  as  a  phil^ 
eaphy  so  much  as  a  technical  eeUmce^ 
before  the  time  of  Plato.  Geometera 
were  more  intent  upon  new  combinations 
and  the  new  discoveries  which  may  be 

**  One  of  the  simplest  and  neatest  that  I  recollect 
toh»ve  Men,  U  that  given  by  Lt-Gen.  Sir  Howard 
Douglas,  whonacadot  in  the  Royal  Military  Coir 
lege^  In  Leyboiirn*t  Reposltoiy,  x7ew  Setios,  vol. 
II.,  p  IS. 


made  of  the  relations  amongst  Ats  pttti 
of  a  figure,  than  upon  eWssifying  ele- 
mentary truths  and  improving  elemsQ« 
tary  demonstrations,  during  the  eta 
between  Pythagoras  and  Plato«  With 
brief  intervals  of  a  different  prevsaliiig 
spirit,  this  has  been  the  htstory  of  gss* 
metry  in  all  ages,  and  amongst  even 
people  by  whom  it  has  been  cuUivalsd.. 
If,  indeed,  we  entertain  a  doubt  ss  re* 
gards  the  Greeks  of  that  period,  tkst 
doubt  must  be  founded  on  one  of  these 
two  considerations: — 

(1)  lu  insompatibUity  with  the  chip 
raster  of  the  Greek  mind— which  is, 
however,  only  inferential  after  alL 

(2)  The  suspicion  that  must  attask  is 
the  testimony  of  Proolna:— so  vsgue  aod 
confused  is  it  upon  all  suljeets;  end 
especially  liable,  from  his  position,  to 
have  his  weak  though  versatile  aibd 
warped  by  prejudiees.  He  was  a  PU« 
tonist ;  and  finally  became  head  of  that 
once-illustrious  school,  and  snccesser  lo 
the  functioos  of  Plalo  himself*  The 
school  was  then  in  its  lowest  state  of 
decadence  short  of  actual  extinstiSQ4 
and,  ss  former  fame  was  all  that  its  ilai* 
ctples  could  then  boast,  the  most  wouU 
be  made  of  this  by  such  men  as  Prodns* 

Notwithstanding  these  drawbacks  f^ 
the  trustworthiness  of  Prodns  on  SQflh 
questions,  there  is  to  be  set  against  them 
the  testimony,  direct  or  implied,  ■  of  a 
much  less  credulous  and  vain  witter— 
Pappus.  Probability,  suggested  by  di* 
cumstanoes  of  various  kinds,  also  lesos 
to  the  side  of  the  representatioDS  of 
Proclus,  in  the  rougher  sense  at  lesst; 
and  we  run  little  risk  of  error  in  ad- 
mitting that  Ms£&ed!s,  aa  such,  snd 
the  philosophical  arrangement  both  of 
subjects  and  reasoning,  took  their 
methodised  forma  in  and  fhrn  the 
school  of  Plato. 

Amongst  these  wo  may  certainly  con* 
sider  the  cardinal  subjects  lo  be,-^tlis 
methodising  of  the  form  of  aa  aign* 
ment, — the  discovery  of  the  Geometnosl 
Analysis, — the  dispensation  with  inooa* 
mensurables  in  treating  raUo,«-*the  me* 
thod  of  exhaustions,  we  eonie  sections 
loci,  and  porisms,  •—  and,  finally,  • 
purification  of  the  reasoning  in  the 
''Ekmenie''  from  much  of  its  snte- 
cedent  inoonclusiveness,  and  especisllv 

fand   to    the   utmost  possiUe  extent) 
rom  the  prevailing  nse  of  ^he  metko^ 
of  tcanspositkm^ 
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Tbooffli  the  main  oljeet  of  thii  dis- 
■ertatioD  is  relatiTe  to  the  last-named 
topic,  yet  I  trust,  that  a  few  short  re- 
marks apon  the  others,  made  paripasa^f 
(some  here,  and  some  there,)  wiil  not 
h«  deemed  out  of  place,  nor  whoUv 
useless.  They  may  not  contain  much 
thst  has  not  been  said  before  by  some 
geometer  or  other;  yet  they  are  such 
as  ong^t  to  be  more  prominently  put 
forward  in  edveational  works  than  is 
uaoal  in  the  present  age  of  mere  sym- 
bolical manipulation.  Since  Science  has 
"  dooned  her  seven- leagued  boota  "  she 
eaonot  stop  to  notice  such  useless  tri- 
▼ialitiea  as  philosophy,  or  method,  or 
faiatofyl 

(m)  The  logieai  forms. — ^Dr.  Simson 
pertinently  remarks  (note  on  iii.  1.)  that 
'^aeTeral  authors,  especially  among  the 
modem  mathematicians  aiid  logicians, 
inveigh  too  severely,  and  sometimee 
ignorantly  enongh,  against  indirect  or 
apogogic  demonstratioris,  not  being  aware 
tml  there  «re  some  things  that  cannot 
be  demonstrated  any  other  way."  It 
has  beea  further  shown,  in  a  preceding 
peg»,  that  this  was,  inevitably,  the 
emrUmt  form  in  which  an  argument 
eottld  have  been  constructed  for  geome- 
tried  purposes.  Though,  it  is  equally 
clear,  that  the  simple  oases  of  the  direct 
or  eategotie  syllogism  (most  likely  under 
the  abridged  form  of  the  entbymeme) 
roost  have  been  likewise  used  at  a  very 
early  period :  yet  this  could  in  no  case 
oecur,  till  the  nnethod  of  transposition 
itself  was  replaced  by  an  appeal  to  truths 
before  establiahed  or  admitted,  —  as 
forming  an  integral  portion  of  the  argu- 
ment then  under  development  It  does 
not,  however,  appear  that  any  one  before 
Aristotle  completely  analysed  the  cases 
of  the  syllogism ;  and  fully  developed 
the  conditions  nnder  which  an  inference 
waa  neeettariiy  ju$U  The  school  of 
Plato  had  been  established  about  fifty 
yeais  when  Aristotle  seceded  from  it,  to 
fomd  his  own  Lyceum.  His  logical 
system  must  have  been  complete  before 
he  left  his  abna  wuiter;  as  his  own 
tcaebing  lasted  only  twelve  years,  and 
has  soliects  were  universal.  It  is  not 
impossible  that  even  at  that  early  age, 
the  school  of  Plato  was  split  into  fac- 
tions, and  that  faction  would  call  the 
doetrines  of  Aristotle  **  conundrums, '^ 
Of,  at  least,  some  corresponding  term  of 
derision;   an4  ^9^  ^  ttnoh  his  owii 


doctrines  in  his  own  way  was  the  main 
csnse  of  his  dissent  from  the  body 
amongst  whom  he  had  passed  twenty 
years  of  his  life.  His  logical  system, 
however,  was  complete ;  and  to  use  the 
language  of  Mr.  De  Morgan,  this  and 
EuciuTe  Fifth  Book  are  '*  the  two  most 
unassailable  treatises  that  have  ever  been 
written.*'— (Comp.  jilm,  1840. 

As  Euclid  and  Aristotle  were  disciples 
of  the  same  school,  and  Euclid  did  not 
flourish  till  a  reign  that  commenced  after 
the  flight  of  Aristotle,  it  would  seem 
that  Euclid's  logical  mediod  is  a  type  of 
the  logic  of  the  Platonic  school  even 
subsequent  to  the  teaching  of  Aristotle.- 
This,  it  need  not  be  said,  u  of  the  sim- 
plest character;  being  oonflned  to  the 
abridged  categoric  syllogism,  or  entby- 
meme: and  tnis  is  difflenlt  to  aeeowBt 
for  on  anv  other  hypothesis  than  that 
Euclid  wished  to  denude  his  logto  of  all 
the  peculiar  attributea  and  special  forms 
that  had  been  introduced  by  Aristotle-** 
that  the  '*  rawness  "  of  his  method  in  the 
disposition  of  his  "  materials  "  was  unin- 
tentional. At  all  eventa  we  may  infer  the 
logic  of  Euclid  to  be  that  of  the  school 
to  which  he  belonged,  and  which  the 
founder  of  that  school  had  taught. 

A  far  more  important  qnestion, 
however,  is  the  province  whi^  pro*- 
perly  belongs  to  logic  in  mathematical 
research.  The  schoolmen  of  the  middle 
ages  attriboted  to  logic  the  office  of  an 
organon  for  discovery  in  every  class  of 
human  knowledge;  just  as  though  ^- 
eauie  Aristotle  took  a  wide  range  of 
subjects  within  the  scope  of  his  teaching, 
and  likewise  formed  an  organon  for  in- 
ference, it  there/ore  followed  that  his 
logic  was  the  only  organon  of  natural 
knowledge,  whether  physical  or  meta-^ 
physical.  The  success  of  the  new  orga- 
non of  Bacon  in  unravelling  the  laws  of 
nature,  and  in  part  those  of  mind,  has 
led  by  degrees  to  the  almost  entire  abro- 
gation of  the  use  of  the  logical  forms  of 
Aristotle  in  all  our  researches  whatever, 
and  of  trusting  to  **  the  common  sense  of 
mankind,  and  perceptive  powers  of  every 
individaal  mind,'*  for  the  conclusiveness 
of  every  argroment.  Yet  even  these 
« common-sense  arguments'*  are  neither 
more  nor  less  than  applications  of  the 
general  principle  of  the  Aristotelian  syl- 
uigism,  IB  its  most  simple  and  obviooa 
forms.  It  is  indeed  urged  that  these  are 
sufflcief^t  fiop  (he  purposes  of  the  mathe- 
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matioiaii,  and  that  it  woald  be  useless 
for  him  to  trouble  himself  about  other 
cases  than  those  he  requires.  This  may 
be  partly  true  (it  is  not  wholly  true,  at 
all  erentSy)  as  far  as  the  mere  ordinary 
technical  mathematieian  is  concerned,  as 
bis  sole  ambition  is  merely  the  evohition 
of  oiherform$  of  geometrical  or  arith* 
metical  truth  from  those  already  exist- 
ing: but  there  is  a  class  of  mathema- 
ticians, of  a  far  higher  intellectual  order, 
to  whose  investigation  and  researches, 
A  is  "  mother- wit— -form*'  of  the  catego- 
ric sylloffism  b  no/ *<  ttt^Scften^"  Perhaps 
as  a  rule  on  this  subject,  as  on  many 
others,  it  is  best  that  each  person  shoula 
stady  logic  to  the  extent  that  his  own 
want  of  it  demands.  Ooly  there  is  this 
danger  :•— that  a  total  ignorance  of  the 
Mbject,  as  one  of  scientific  method,  wiU 
nroTent  a  person  from  perceiTing  what 
M  really  does  require.  He  may  m  con- 
scious of  a  want ;  but  not  know  where 
to  look  for  a  correspondent  supply. 

It  most  be  strongly  enforced  that  the 
use  of  logic  differs  in  one  important  fea- 
ture in  mathematics  from  its  use  in  all 
others ;  though  logical  writers,  for  rea- 
sons which  I  cannot  understand,  ffiTe  the 
same  form  to  the  syllogism  in  all  cases. 
The  conclusiTC  form  of  the  syllogism 
expresses  the  idemiity  of  two  things.  I* 
■lathematics,  it  expresses  only  the  equa-' 
Uiy  of  them.  This  latter,  indeed,  is  pot 
under  the  form  idmUity  of  mtignitHdef 
or  identic  of  the  trnm^rg  reaulting 
from  two  separate  series  of  operations : 
but  this  form  is  a  forced  one,  easily  per- 
ceived to  be  so,  and  it  has  probably  mili- 
tated not  a  little  against  the  study  of 
formal  logic  by  the  geometers  of  modern 
times.  More  than  this,  it  is  only  in 
mathematics  that  logic  has  felt  itself 
secure  in  its  investigations: — its  true 
province  in  all  others  being,  in  fact,  to 
arrange  every  complicated  argument  in 
a  form  that  shall  enable  us  to  consider 
the  steps  of  the  argument  seriatim,  and 
to  ascertain  by  indisputable  criteria  u>ke» 
tker  tack  tuecessive  conelusion  inm)ita- 
hhf  foUowM  from  tho  promues  of  the 
eyUogiim.  With  the  truth  of  the  pre- 
mises it  has  nothing  wkiatever  to  do :  its 
sole  function  being  that  of  justifying  or 
invalidating  the  inference  drawn.  Yet, 
distinct  and  clear  as  we  should  have 
thought  this  prin^ple  to  be,  I  am  not 
aware  of  any  anthoir  who  has  boldly 
avowed  it  and  oonsistebtly  acted  on  it  in 


the  composition  of  an  entire  work  till  the 
appearance  of  Be  Morgan's  "formal 
Logic, "  in  1847. 

Finally,  no  conclusion  can  positivdj 
be  obtained  by  the  syllogism  which  wu 
not  virtually  contained  in  the  hypo- 
thesis of  the  proposition,  or  ''juried 
in  '*  by  some  mistake  or  design  into  the 
premises  of  the  so/ceessive  syllogisim. 
Whenever  the  hypothesis  of  the  figure 
is  complete,  all  the  results  of  that  hypo- 
thesis, however  complicated  or  remote, 
are  frirtually  given  too ;  for  thej  ineritt- 
bly  flow  in  continuous  succession  from 
it,  through  the  medium  of  suceessiTe 
syllogisms. 

There  is  little  liability  to  mistake  in 
the  use  of  the  syllogism  in  geometry; 
but  much  more  in  the  case  of  algebra. 
New  conditions  are  liable  to  be  imported 
into  the  equation  by  the  character  of  tiM 
transforming  operations,  thus  giving  rise 
to  those  embarrassing  members  of  a 
result  known  as  ^'  foreign  factors,"  sad 
otherwise  affecting,  both  as  to  form  sod 
meaning,  the  result  which  is  obtaioed. 
As  a  universal  truth,  however,  it  may  Ix 
kid  down — that  nothing  oan  he  get  mt 
of  an  equcaion  thai  woe  net  Jir$i  fMt 
into  it. 

This  will,  however,  be  better  sees 
from  a  sepsrate  anpUcation  to  the  theo- 
rem and  the  problem,  to  which  the  gene- 
ral expressions  here  employed  wiil  be 
readily  made  by  the  intelligent  reader 
himself. 

(To  be  continued,) 


SACK  aLBTATOm. 

[Reglitercd  under  the  Act  for  the  Protectioo  rf 
Artiolea  of  UtIUty.  Thomu  Moow  Sharpe,  of  M, 
Donegal-itreet,  BelflMt,  Proprietor.] 

Fig.  1  is  a  side  elevation,  fig.  2  so  en^ 
elevation,  and  fig.  8  a  plan  of  mis  appsr>- 
ttts.  AA  is  a  framework  which  is  mouoteii 
upon  wheels,  BB.  CC  are  two  moveable 
platforms  which  are  suspended  by  n^ 
or  eords,  DD,  so  that  they  may  be  raised 
or  lowered  at  pleasure  by  means  of  ^ 
crane  barrels  BE,  and  crank  baodiei 
FF.  The  ropes,  DD,  are  passed  oftr 
pulleys,  OG,  affixed  within  a  slot  formed 
in  the  upper  rail  of  the  framework,  «d 
are  connected  to  the  crank- barrels  E* 
in  such  manner  that  the  elevation  of  one 
platform  causes  the  descent  of  the  oUier. 
HH  are  supporU  for  retaining  the  sssfcs 


THR  HOLTHBUt  ASD  DUBLIN  STE&UBBS. 


1  upright  potillon  ;  and  II  roller*  to 
It  of  tbe  sacks  sliding  easilj'  upon  the 


Thb  mtckine  wHl  be  of  conriderable 
DM  to  fanner*,  mlUen,  8m,;  It*  object 


being  to  enable  a  person  filling  moIci 
with  grain  or  other  lubsUooe*  to  elevate 
the  sack  when  flUed  to  tbe  required 
height  for  taking  it  upon  hia  back  with- 
out mj  other  aHbtanoe. 


Btr,— In  »f  WtN  to  jron  la  Ma;  bat,  oa      preieat  time,  I  betim  the  Lttwtllf*  baa 

the  Holrbaad  Mam-ahipi,  I  itated  that  the      not  made  her  appearance;  ind  I  wiih  tbe 

GoTemment  had  determined  on  relinqniih'      Compmnf  jof  of    Ibeir   preeiani  bargain : 

ing  tbe  mail  lerTlea,  and  had  diapoaed  of      thef  woald,  I  bear,  hiTC  been  onlj  loo  glad 

two  of  tbair  VMada — the  Utwtltjn  and  8t.      to  baTe  got  the  iemmed  vtttrl  Instead. 

Cihiwii    to  tba  City  nt  Datilla  Coapanf,      Tke  faHowlng  ii  a  retam  which  hu  recently 

who  liad  nndertainn  the  mail  eonttaot.  appeared  of  the  perfonnanceg  of  tbe  Holj- 

Tbo    "celebrated   iifioe«yii  "  —  ai    the       bead  boats  for  the  paiC  month  (Jaly):  by  it 

JfimiNf  Aeralif  hai  it — being  at  the  lima      joawiUsiHtbe  A»uA«e  was  atthe  lopofdie 

of  afreaaetit  afaln  ilort  dt  eontof,  having      tree.     IndBed,  I  think  aha  will  Uwara  merit 

broken  her  main  abaft,  tba  Gkiiammant      tbe  high  ohiraoter  yo»  bare  given  her  on  a 

were  compelled  to  lend  tbe  Companj  tba      prerioni  ooeaiioo,  in  elaaalng  ber  amonglt 

Baiuitt  to  rapplf  her  place.    Up  to  tba       the  beat  apedmena  of  Biltiah  ateam-aUp*. 

Pa^OTMntee*  «^  iA«  BalfXtad  llail  Sltam.Skipt—Bmi*htt,  Bilmu,  rron  DuJte,  and 

SI.  Columia,  /or  July,  1850. 

„       I  No.  nf  Bkurtat  Laiitit  ATeilfe 

VojaiH.  Vojrage.  Voyage.  Vorig*. 

BamiH 37         ....         350         ....         4-4fl        ....         4-7 

Btlaaa 41         420         ....         4-6i>         4-S4 

JronJJaie 1  ....  4-59  ....  ....  

Sf.  CblumJa....    41         ....         4'11         ....        5!6        ....         4-31 
Wa  had.  on  ths  13th  inatani,  anotfaer      Kingstown  bj  tbe  two  reiicU  wai  as  fol* 
trial  of  ipeed  between  the  Btnthet  and  her      low*  :— 
rid  rivtl  the  Seotia.     The  former  having  h.    m. 

been  apedallreBgaged  far  the  service  of  tk*  AnuAe*. 3    SQ 

Lord-Lieuteaaiit,  who  came  dowB  to  Hotj-  Statu   3    4«i 

bead  bj  th*  eipreii  tr«in,  left  conseqaenlly  

at  the  same  time  a*  the  railway  boat,  which        Difference  in  favanr  of  Seotia  3^ 

happened — whether  intentionally  or  not  I  "  " '"' 

eaiiMit  aaj— to  b«  the  Scotia.  It  wai  a  I  have  not  yet  been  able  to  pemie  th«  evl- 
more  neck.and-neck  race  than  on  the  liil  denco  of  the  Committee  of  the  Uonsa  o( 
trial,  in  May,  IS49— the  Scoflo  obtaialng  Common*  on  the  claim*  of  Ua  KsUwaf 
an  advantage  of  Si  minnle*  over  tbe  Bm-  Company  with  reapect  to  the  mill  aervice. 
tkf,     Tbit  time  oceaplsd  In  the  run  to      hnt  I  andentand  Capt.  Fraaer,  the  Admi- 
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raltj  Snperintendent  at  Holyheadi  when 
examined  on  tk«  mbjeel  of  the  former  tM, 
tried  hard  to  pro? e  that  the  Banthet  wai  in 
better  trim  than  the  Seotia,  and  laid  much 
Btreas  on  the  faet  of  the  latter  having  had  a 
recent  oTerhauling  at  Liverpool.  Now  the 
fact  if,  that  the  effect  of  these  alterationt 
waa  to  diminiih  her  presiore  and  inereate 
her  draught!  The  Settiia't  preaaure  pre- 
rioaaly  waa  13,  and  at  the  time  of  the  trial 
only  10,  while  the  Batuhee  waa  12.  Both 
are  certainly  splendid  ships,  bat  the  Seotia 
is,  beyond  all  qoeation,  the  fastest,  and 
such  specimens  of  the  ntpprettio  teri  and 
tuggettio  falri  as  one  sees  continually  in 
journals  like  the  Herald  and  United  Service 
Gazette^  can  only  injure  the  cause  of  the 
parties  they  espouse.  Honesty  is  the  best 
policy. 

I  am,  Sir,  yours,  0eo., 

li.   Ma 

Dublin,  Aug.  20,  1850. 

JVb/e.— The  EblmiM  and  Iran  DuJte  be- 
long to  the  original  stock  of  the  City  of 
Dublin  Company;  the  former  was  built 
and  engine- fitted  by  Tod  and  McGregor, 
of  Glasgow,  and  the  latter  by  Wilson, 
Pawcett,  and  Preaton,  of  Liverpool.  Both 
are  better  adapted  for  more  lengthened  pae- 
sages ;  but  it  wonld  perhaps  be  difficok  to 
point  out  a  vessel  of  her  class  which  has 
giren  more  satiafaotMm  than  the  Jroii  Duke, 
The  IHiittf  was  built  in  1S44,  end  the  Sbkmm 
in  1849 ;  both  are  of  iron—the  engines  •f 
the  former  on  the  beam  prinoiple»  the  latter 
of  the  steeple  olass»  but  not  so  satisCsetory 
in  their  working  by  any  meana. 


FALL  OP  AKOTBSR  Xnoif  tFTtLVCTVKM. 

On  Wednesday,  the  24th  inst.,  the  roof 
of  the  *<  Bricklsyers'  Arms  Terminna"  of 
the  (South' Eaatem  Line,  which  was  400 
feet  in  length,  and  divided  into  two  com- 
partments, eeoh  of  50  feet  span,  fell  to  tlw 
ground,  killing  one  person  inttantaneoiiely, 
and  serionily  maiming  others  fbr  life.  A 
train  had  only  a  few  minutes  before  passed 
out  of  that  terminus;  and  the  preceding 
week  it  is  stated  that  abont  150  workmen 
had  been  employed  vnder  that  verj  roof. 
It  is  little  short  of  a  miracle,  then,  that  the 
loss  of  life  was  so  small.  It  seems  that,  in 
'  shunting*'  an  engine,  it  slightly  touched 
one  of  the  iron  pillars ;  that  this  touch  broke 
the  pillar,  and  that  the  breaking  of  this  one 
pillar  brought  the  entire  roof  down  I    Wi'l 


any  one  contend  that  the  pillar  itself  had 
been  adequetdy  tested  priof- to  enction  ?«- 
Or  still  more,  would  any  competent  engineer 
eonttraet  an  Immense  roof,  em/A  es  tii»t^  ao 
as  to  be  dependent  on  the  safttj  of  one 
•ingle  support  ? 

There  is  the  less  apology  for  the  eoginoif 
of  the  Bricklayers'  Arms  Terasinns,  that  the 
present  is  not  the  first  accident  which  has 
befallen  the  same  structure.    Six  years  ago 
the  same  roof  came  down ;  and  thevt  enn 
be  little  apology  for  erecting  it  agAin^iii 
nearly  the  same  manner    owaspt  tho  ti^ 
gardly  principle  of  ueing  s^  ike  oAf  left 
riaU.    Strange  to  say,  however,  an  inquiry 
into  the  competency  of  the  engineer  has 
been  decided  by  Mr.  Carter,  the  Coroaer 
for  Surrey,  to  be  beyond  the  f^ctione  of 
the  Jury  !    '*  The  Coroner  observed,  that  it 
formed  n»  pmrt  of  the  duip  §f  ike  Jmy  le 
inptire  kUo  the  eMUity  qf  ike  Hiidimp, 
but  that  their  attention  onght  rather  to  be 
directed  to  the  means  wMdi  ted  osneed  its 
destmetion  and  the  death  of  (he  nnfortnnase 
man."— (Timet  Report,  Ang.  24.)      And, 
again  :— "  The  Coroner  here  addressed  the 
Jury,  and  obsovody  ihit  mjktikmr  sotfeaet 
etnUd  At  addtmed  to  thfow  wKf  adOtlOBal 
Hght  on  the  transaction.  The  engtne^diiwtf, 
if  any  one,  was  the  only  person  who  eonid 
be  blamedr  end  therefore  it  wu  not  deeirsMo 
to  ejmmine  bin.    Their  attention  shonU  te 
directed  only  to  the  imwudiaie  tmtee  of  the 
accident,  and  iiof  to  ike  buUdmff  Ueeff  er 
the  nature  qfUe  eont/rticffen.'*— (A.)  This 
Is  extraordinary  doctrine ;   and  no  donbt 
Mr.  Carter'a  Mteetinoninl"  Iran  tho  Cen- 
tral Railwfty  Commktae  is  abeady  kt  ppo- 
gress.    We  have  yet,  however,  to  leatn  what 
the  views  of  the  Home  Secretarjr  on  ttii 
question  may  be  ;— of  the  views  of  Hie 
Public  generally  there  is  no  room  left  fbr 
donbt.    If,  however,  Mr.  Carter'e  inteiyra- 
tation  of  the  functions  of  a  Jury  be  correct, 
the  sooner  the  expensive  farce  of  the  '*  erow- 
ner's  quest"  be  abolished  the  better;  nod 
then,  at  all  events.  Parliament  will  be  eoM- 
pelled  to  devise  some  efficient  machinerj 
for  protecting  the  Public  from  tills  class  of 
**  accidents." 
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Mft.  WmJkMM  F4MUTIA 


'8  FLAN  FOR  THB  DKAINAOB  OF  FHB  BOUTBBBK  FABTS 
OF  THB  MBTmorOLIS. 


Sir,— i^Oor  attcaftioB  htm  been  etUed  to 
Mr.  FoiBtsr's  Report  on  the  Drmioage 
ni  the  Kent  and  Surrey  Districts. 

Knowing  the  deep  interest  yon  have 
tliTByB  tsrai  in  the  MetropoliUn  Sewage 
il^esCion,  we  «re  indueed  to  send  yoa,  on 

Aug.  2itk,  1849. 

"We  propose  the  sewer  to  be  dltided 
teto  seetions,  eadi  hating  a  raiieiettt  imcW- 
fmHtm  to  geaerate  a  stated  teleeityy  tills 
indiaation*  being  obtained  by  l\flM  at  oeitain 
stations,  where  the  sewage  will  be  pumped 
Bp  by  stesm  power  in  a  eUaed  ikqfl," 


•^Thesy^rtsn  of  the  sewage  from  the 
andaoa  watsn." 


u 


Oei.  I2ik,  1849« 

a  nmfai  ontfidl  sewer  along 
tte  line  oi  the  Grand  Snrrey  Canal,  and 
hafing  one  engine  station  near  Cold  Blow 
Farm,  where  the  sewage  will  be  pumped 
over  the  snrronnding  oomitry,  or  pnmped 
thtongh  a  pipe  into  the  rircr  b^om  Qrtm' 
wmA  bmmsAssu'' 


We  eendder  it  doe  to  ourselves  to  give 
yoa  the  foieigoing  faete,  to  show  you  onr 
fmI  jMMltieift  in  ihie  mntier,  oar  Plans 
and  SepoKt  having  been  jretnmed  with 
the  Commisaioners*  stamp  affixed,  and 
no  farther  notiee  taken  of  tbem,  while 
many  other  engineers,  who  suggested  a 
dHferent  pHneiple,   were   prominently 


the  one  hand,  the  following  extraets  fron . 
our  concise  statements  sent  in  to  an^i 
printed  for  the  Commissioners  of  Sewers 
in  August  and  October  last,  and  on  thi 
other  extracts  from  Mr.  Frank  Forstem 
Beport 

Jfn  J'haU;  Fanttr^t  Plm, 

Aug.  lit,  1850. 

**  I  hare  adopted  the  following  principles 
for  my  gnidaooe." 

**  3rd.  To  maintain  a  ooational  and  nnln- 
termitUng  flow,  with  the  aid  of  lifla  where 
necessary,  in  all  ths  sewers  along  tbeir  whole 
length,  by  which  the  erili  arising  from  pent 
np  sewerage  msy  be  SToided." 

*'  To  constmet  the  sewers  at  imelimaiiinu 
so  proportioned  to  the  Toiame  of  flaid  to 
be  carried  off  by  each,  that  the  Telocity  of 
the  current  shaU  keep  tbem  dear  of  de- 
posit.'* 

**  This  Hft  and  shaft  I  propose  to  place 
tampM^tg  uudtr  eovsr." 

*'To  proflde  a  natnral  escspe  by  the 

C>wer  of  grsTity  ahme  for  storm  waters  end 
nd  floods,  tfMfqrsiulml  of  the  ordinary 
n 


"  I  beg  to  recommend  tbe  top  of  Wool- 
widi  Reach  as  tlu  point  for  ddiTeriog  die 
sewage  into  the  rirer." 

*'  The  coarse  of  the  main  sewer  will  be 
across  Greenwich  Marshes,  Trafalgar*road 
to  the  RaTcnsboarne,  across  Uaion«8treet 
and  Collier- street,  where  the  south  main 
line  diTcrges.  Tbis  continues  by  Loring 
Edward's-lane,  along  the  Old  Kent- road  to 
Sarrey  Canal  Bridge,  along  Albany-street  in 
a  straight  line  across  to  St.  Msrk's  Church, 
Kennington." 

brought  before  the  public.    Our  Plans 
and  Report,  stamped  by  the  Commis- 
oioners,  are  at  our  offices,  and  arc  at  your 
serviee  for  euminatioo. 
We  are,  Sir,  yours,  &c., 

Debdob  &  Stephenson. 

10,  Vocfolk-ttrMt,  StcBBd, 
August  19, 1850. 


*  1.  The  loeUnstton  thowB  is  onr^aas  fbr  tk« 

■DTtli  side  of  tbe  dftr  Tariet  f^om  7  to  4  feet  per 

mile;  ftftnge,  5  feet.      For  the  louth  we  h«ve 

■mmMf  epeetted  f^t  It  stoll  to  atanUsr  to  the 

noith. 

a.  On  the  Surrey  aide  we  ooly  propoted  one  lift* 
which  waa  to  be  placed  near  Cold  Blow  Farm. 

la.  Oalj  one  lift  is  mentloDed  by  Mr.  Forster, 


y\x.,  that  at  RaveDtbonrne,  about  a  mile  arrost 
Market-nardena  from  Cold  Blow  Farm. 

2n.  Mr.  Fomter  tutet  the  average  inclination  to 
be  4^  feet  per  mile ;  more,  or  course,  ai  the  toIuuic 
of  flukl  dimini»h«i  at  each  lueoeatire  ramification 
of  the  «ewen. 

We  tee  no  dliference  in  principle  between  thetr 
two  plani,  though  undouhicdiy  the  one  m^y  b« 
worked  oat  more  In  detail  than  the  other. 
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SPBCinOATIOKS  OF  BNOLISH   PATBXTt  SNBOLLBD   DUUNO  THB 

▲VOV8T  29,  18&0. 


WVBK,  BHD1V« 


Gbobob  Gwtnmb,  Satiex-square,  Mid- 
dleiez,  Mqaire.  For  iwytro9€mini9  in  ike 
numu/aeittre  of  tugw.  Patent  dated  Feb- 
ruary 27,  1850. 

This  SnTentioa  contiata  in  the  employ- 
ment of  an  oxide  of  lead,  by  preference 
litharge,  in  the  clarification  of  Bogar;  for 
this  purpose  a  quantity  of  litharge  is  moist- 
ened with  water,  and  ground  up  with  twice 
its  weight  of  sugar.  The  mixture,  termed 
by  the  patentee  "  saccharide  of  lead,"  b  then 
passed  through  a  sieve  into  the  **  blow  up/* 
or  clarifying  yessel  containing  the  sugar 
solotion,  which  is  heated  to  the  requisite 
temperature  by  steam  or  otherwise,  and  sub- 
sequently filtered.  The  lead  is  rendered 
insoluble  by  means  of  any  suitable  chemical 
agent,  such  as  sulphuric  or  oxalic  acid,  &c., 
and  separated  from  the  clear  liquor  by  filtra- 
tion. The  patentee  prefers,  however,  to 
employ  a  solution  of  phosphate  of  soda  and 
lime,  rendered  slightly  acid.  The  propor- 
tions given  are  40  lbs.  of  litharge  to  one  ton 
of  raw  sugar.  Instead  of  an  oxide  of  lead 
(litharge)  a  basic  acetate  of  lead  may  be 
used,  which  is  formed  by  oombiniog  litharge 
with  acetate  of  lead,  or  its  equivalent  of 
acetic  acid.  In  this  case  the  lead  is  ren- 
dered insoluble  by  means  of  a  solution  of 
phosphate  of  soda  and  lime,  rendered  slightly 
alkaline  instead  of  acid,  as  before. 
^  Mr.  Gywnne  describes  lastly  the  applica- 
tion to  the  vacuum  pan  of  a  condenser,  in 
combination  with  the  air-pump,  for  the  pur- 
pose of  condensing  whatever  steam  ia 
evolved  from  the  sugar  aolution,  and  thereby 
preventing  its  escape  to  the  air-pump. 

Cleuma. — 1.  The  employment  of  oxide  of 
lead  in  the  elariftcation  of  sugar,  and  the 
mode  of  rendering  it  insoluble. 

2.  The  employment  of  a  basic  acetate  of 
lead  in  the  clarification  of  sugar,  and  the 
mode  of  rendering  it  insoluble. 

3.  The  improvements  in  the  construction 
and  working  of  vacuum  pans. 

JuLiua  Jbffbbts,  Bncklersbury,  Lon- 
don, gentleman.  For  imprmementt  in  pre* 
venting  or  removing  ofeeUtnu  <^  ike  eheet. 
Patent  dated  February  27,  1850. 

This  invention  relates  to  improvements  in 
the  construction  of  respirators,  and  con- 
sists chiefly — 

1.  In  substituting  for  the  ordinary  front 
of  woollen  fabric  a  number  of  metallic  leaves 
which  overlap  one  another  without  touching, 
and  between  whieh  the  air  is  drawn  or 
expelled. 

2.  Instead  of  perforated  plates  to  warm 
the  air,  it  is  proposed  to  employ  rods  or 
tubes,  or  a  number  of  plates,  embossed  here 


and  there  to  mamtain  them  at  m  amall  dis- 
tanoe  apart  from  each  other. 

3.  The  reapirators  are  to  be  tnpported  by 
metallic  springs,  similar  to  those  nsed  for 
•peotades,  which  may  be  made  to  paaa  over 
the  ears  or  round  the  neck  to  anit  the  con- 
venience of  the  wearer* 

No  Claims. 

Gbobob  William  Lbhox,  BiUiter* 
square,  London,  chain-cable  manufacturer, 
and  William  Robbbts,  foreman  to  lleaaiB* 
Brown,  Lenox,  and  Co.,  Mill  wall.  For 
improvements  in  working  windlast  and  otimr 
harrelt.    Patent  dated  February  28, 1850. 

The  patentees  describe  and  claim — 

1.  The  application  of  flexible  metallic 
bands,  wMch  are  worked  by  levera  ao  aa 
alternately  to  contract  and  grip  the  barrel 
and  to  expand  and  release  it,  whereby  it  will 
be  caused  to  make  a  series  oif  partial  revolv- 
tions. 

2.  An  apparatus  for  stopping  chain  oablai, 
which  consists  of  a  abaft  fitted  with  a  groove, 
to  allow  the  passage  of  the  vertical  links, 
and  with  projections  to  intercept  the  hoci- 
sontal  links :  the  shaft  is  provided  with  a 
break  for  the  purpose  of  stopping  or  retard- 
ing its  revolution,  and,  consequently,  tlie 
paying  out  of  the  chain. 

Gborob  Tosco  Pbpb,  Great  Marylebone- 
street,  Middlesex,  C.B.  For  improvemmte 
IB  iime-keepero.  Patent  dated  Feb.  28,  ISMl 

The  patentee  describes  and  claims  e  tiaie- 
keeper^  which  consists  of  a  glaaa  tube  beat 
into  the  shape  of  a  link.  Two  plugs  of  wood 
are  placed  in  one  of  the  aides,  equidistant  fioes 
a  point  where  the  tube  is  fused  and  oontrsoted 
until  the  bore  is  reduced  to  the  requiieddie^ 
meter.  A  column  of  mercury  is  then  intni* 
duced  above  one  of  the  plugs,  and  the  two 
enda  of  the  tube  are  fused  together  and 
closed  to  exclude  the  air.  8npposinf  the 
tube  to  l>e  sovpended  in  a  vertical  positieo« 
with  the  mercury  on  a  higher  level  than  the 
top  plug,  then,  in  consequence  of  this  latter 
being  impermeable  to  the  mercury  but  per- 
meable to  the  column  of  air  beneath,  it  will 
descend  the  other  leg  at  a  rate  which  will  he 
regulated  by  the  passage  of  air  through  the 
contracted  portion  between  the  two  wooden 
plugs.  A  graduated  cylinder  is  fixed  between 
the  two  parallel  aides,  whieh  will  indioafee 
the  time  as  the  mercury  snccesaively  peeses 
the  marks.  Just  before  the  mercury  reachee 
the  bottom,  the  position  of  the  tnbe  Is  to  be 
reversed. 

Jambs  Hall,  Qeeeross,  Stockport*  Ches- 
ter, machine- maker.    For  ceriam  impt  ens 
mente  in  loonu  for  weomng.    Patent  dated 
February  25,  1850. 
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CMw.— K  Certain  improTed  arnmgt- 
neDts  for  working  the  thatUe,  and  Um 
application  of  BMti^  banda  to  giTO  anotion 
to  the  picking  itieks. 

2.  An  improTement  in  unwinding  the 
warp  from  the  beam,  and  keeping  it  at  a 
vniform  degree  of  teniion. 

S.  A  method  of  maintaining  the  healda  at 
a  Wflinnn  tenaion* 

4.  A  mode  of  itopping  the  working  of 
tiie  loom  in  the  abaence  of  the  weft,  or  when 
tiM  ahmttle  faila  to  enter  the  box. 

5.  Certain  improvementa  in  roller  tem- 
plee. 

OnoBOB  RoBAnra,  Tafiatock,  Devon, 
gentleman.  Fwr  eerMn  improwemeni9  in 
cU09  amd  patiem.  Patent  dated  Jane  19, 
18&0. 

The  patentee  deaoribea  and  elaima  an 
improrement  in  tbe  construction  and  ar- 
rangement of  clogs  and  pattens,  which 
contists  in  making  the  heel-piece  moveable, 
and  fitting  it  with  a  spring  which  pushes  it 
forward  towards  the  toe  part,  and  conse- 
qnentlf  dips  the  foot  so  aa  to  remain  firmly 
attached  thereto.  When  it  is  desired  to 
remove  the  foot,  the  heel-pleoe  is  released 
from  the  preasnre  of  the  apring  by  an 
arrangement  which  allows  the  heel-piece  to 
faUbwsk. 

Mattrbw  Cockban,  High-street,  Pais- 
ley, mannfactnrer.  For  improveminii  in 
nuicMnery  for  Me  produeiion  ttnd  oma- 
wtewting  of  fabrie$  and  tinuet  generally; 
parte  of  which  improvemenie  are  applicdle 
to  the  regulation  of  other  maehinerpt  and  to 
purpoeee  of  a  eimilar  nature.  Patent  dated 
Pebraary  27>  1850. 

Tbe  patentee  dceeribea  and  elaima— 

1.  An  improved  punching  machine  for 
petianting  the  pattern  in  the  cards  em- 
ployed in  Jacquard  machines,  and  which 
may  be  used  to  notch  or  indent  the  *'  edge 
carda." 

2.  The  employment  of  cards  for  the  pur- 
pose of  actuatfaig  the  needles,  which  have 
the  pattern  notched  or  indented  on  their 
edgea,  instead  of  flat  perforated  cards. 

9.  An  improved  censtrnetion  of  Jacqumrd 
maehine,  which  has  for  its  olqect  an  eco- 
nonay  in  the  first  eost,  and  a  more  regular 
and  aoennee  working  of  the  needles. 

4.  An  improved  construction  of  Jacquard 
printing  machine,  which  haa  for  ita  object 
an  eoonomy  in  the  first  ooet,  together  with 
the  power  of  reading  the  pattern  on  to  the 
oarda  or  aheet,  in  aeparate  and  detached 
eolom,  in  one  eontinnoua  Une  of  needles. 

5.  The  application  of  tbe  improved  drop- 
needle  arrangement  to  the  regulation  of  the 
•npply  el  foed  water  to  steam  boileri,  tbe 
warking  el  pumpBy  and  other  pnrpoaea  of  e 
aimiler  natore. 


6.  Tbe  employment  of  a  8elf*a4]Qsting 
power  lever,  in  which,  aa  the  reaiatanee 
increaaes,  the  lever  power  increaaea  in  e  like 
ratio. 

Bbbbbton  Todd,  of  the  Bank  of  Fal- 
mouth, gentleman.  For  improoemenie  in 
the  nunu^aetare  of  areenie,  ei^phuric  aeid, 
and  the  oxide  of  antimonp  from  copper  and 
other  oree  in  which  they  are  contained,  and 
aleo  the  oxide  qf  zinc.  Patent  dated  Fe- 
bruary 27,  1850. 

The  patentee  describes  and  elaima  the 
submitting  of  copper  and  other  ores,  in  an 
uncalcined  atate,  to  the  oxygenating  and 
reducing  action  of  a  blaat  furnace,  in  con- 
nection with  chambers  or  flues,  and  tbe 
application  of  the  spare  heat  from  the  blaat 
furnace  to  a  calcining  or  reverberatory  fur- 
nace in  connection  therewith.  The  vola- 
tilised products  evolved  are  carried  into  the 
chambers,  where  they  ere  condensed,  and 
subsequently  operated  upon  to  render  them 
available  for  the  purposes  of  commerce, 
while  tbe  non- volatilised  producta  are  ob- 
tained in  the  form  of  regulus  in  the  bottom 
of  the  furnace,  whence  they  are  removed  to 
the  calciner. 

Speeyicaiiane  Due,  but  not  BmrolMU 

John  Stbphbn  Woolbich,  of  Wednes- 
bury,  Stafford,  chemist ;  Jobm  Jambs  Rua- 
8BL,  of  Handsworth,  in  the  aame  county  t 
and  Thomas  Hbnbt  Russbl,  of  Wednea- 
bury,  aforesaid,  patent  tube  manufacturera. 
For  improvemente  in  obtoUdng  cadmium 
and  other  metale,  and  producte  Jrom  oree, 
or  mattere  containing  them.  Patent  dated 
February  21,  1850. 


WBBIXT  LIST  OF  VBW  BN«L1IH  PATBNTe. 

Alfred  Vincent  Newton,  of  Cluuioei7-lane,  Mid- 
dlesex, meehaalcal  draugbtsxnaiifforlmikrovements 
in  cutting  typei  and  other  InegQlar  figurei.  (Being 
a  communication.)    August  29 ;  elx  months. 

George  Augustus  Huddart,  of  Brynkir,  Caenar- 
▼on,  Esq.,  for  certain  Improvements  in  the  manu- 
freture  of  cigars,  and  certain  improved  apparatus 
for  smoking  cigars.    August  29 ;  six  months. 


LIST  OF  SCOTCH  FATBNT8  FBOM  22KD  JUI.T 

TO  22Nn  AUOuaT,  1850. 

Richard  A.  Broomaa,  of  the  Patent-afBee,  108, 
Fleet-street,  London,  Patent  Agent,  for  improva- 
mtnts  in  types,  stereotype  plates,  and  other  flgured 
surlkces  for  printing  from.    Juhr  M ;  six  months. 

Donald  Beatson,  or  Stepney,  Middlesex,  mariner, 
fbr  certain  improvements  in  instruments  for  taking; 
measuring,  and  computing  angles.  Jnly  29;  six 
months. 

Joel  Spiller,  of  Battersea,  Soirey,  engineer,  fcr 
improvements  in  cleaning  and  grinding  wheat,  and 
other  grain.    July  29 ;  six  months. 

William  Rdwaid  Newton,  66,  Chancexy-lane^  Mld< 
dlesex,  civil  engineer,  for  improvements  in  ma- 
chinery or  appamtus  fm  making  hat  bodies,  and 
other  similar  artielna.   July  19;  six  montba. 
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Jobn  Gwfnne,  of  Landsdoirne  Lodge,  Notting- 
hlll,  m«rBhant,  for  iraprofomonts  In  obtaining 
motife  power,  and  in  applying  the  same  to  given 
motion  to  machinery.    July  SI  ;  ilx  montliR. 

Walter  Neilaon,  of  Hyde  Park-street*  Glasgow, 
engineer,  for  improvement  in  the  application  of 
■team  for  raiting,  lowering,  moving,  or  transport- 
ing heavy  bodies.    August  2 ;  six  months. 

George  Owynne,  of  Sussex-terrace,  Middlesex, 
Bsq.,  for  Improvements  In  the  manufiuture  of  sugar. 
Aiurast  7 ;  six  months. 

William  Cox,  of  Manchester,  Lancaster,  cigar 
merchant,  for  improvements  in  machinery  or  appa- 
ratus for  minuficturlng  srated  waters,  or  other 
such  liquids.  (Being  a  communication  )  August 
7;  six  months. 

William  Edward  Newton,  G6,  Chancery-lane,  Mid- 
dlesex, civil  engineer,  for  improvements  in  obtain- 
ing, preparing,  and  applying  xinc,  and  other  volatile 
metals,  and  toe  oxides  thereof,  and  in  the  applica- 
tion of  sine,  and  ores  containing  the  same,  to  the 
preparation  or  manufacture  of  certain  metals,  or 
alloys  of  metals.  (Being  a  communication.)  Au- 
goat  8;  six  months. 

Matthew  Gray,  of  No.  3,  Morrls-plaoe,|Glasgow, 
Lanark,  practicu  engineer,  for  an  improved  method 
ot  supplying  steam-boilers  with  water.  August  9 ; 
four  months. 

William  Watt,  of  Glasgow,  manufacturing  che- 
mist, for  certain  improvements  applicable  to  inland 
navigation,  which  improvements,  or  parts  thereof, 
are  also  applicable  generally  to  raising,  lowering,  or 
transporting  heavy  bodies.  August  13 ;  six  months. 

George  Augustus  Huddard,  of  Brynkir,  Carnarvon, 
Esq.,  for  certain  improvements  in  the  manufacture 
of  cigars.    August  14;  six  months. 

James  Rennie,  of  Gowan-bank,  Falkirk,  Stirling, 
gentleman,  for  a  certain  improvement  or  improve- 


ments in  the  construction  of  cas  tetorti  and  tor- 
naces,  and  in  apparatus  or  machinery  applicable  to 
the  same.    August  14 ;  alx  montha. 

William  Charles  Bell,  of  Manchester,  Laaeaster, 
for  improvements  in  apparatus  connected  with 
-water-closets,  drains,  and  cesspools,  and  gas  and 
air  traps.    August  14 ;  six  months. 

Henry  Meyer,  of  the  Strand,  Middlesex,  gentle- 
man, for  certain  improvements  in  power-loonu  for 
weaving.    August  14 ;  six  months. 

Read  Holliday,  of   Huddersfleld,  for 
ments  in  lamps.    August  14;  six  montha. 

William  MscNaught.  of  Rochdale,  Laneaater, 
engineer,  for  certain  Improvements  fai  steam  aa- 
gines,  and  also  improvementa  in  apparatua  te 
ascertaining  and  registering  the  power  of  tiM  oaae. 
August  16 :  six  months. 

Alfred  Holl,  of  Greenwich,  Kent,  for  improve- 
ments in  steam  engines.    August  16:  six  montlw. 

William  Edward  Newton,  66,  Chanoery'teaua, 
Middlesex,  civil  engineer,  for  improvements  in  tha 
construction  of  ships  or  vessels,  and  in  steam  en- 
gines, boilers,  or  generators.  (Being  a  eomwani- 
catlon.)    August  St) ;  six  months. 

Edward  Highton,  of  Clarence  Villa,  Regent'o- 
park,  Middlesex,  engineer,  for  improvementa  in 
electrie  telegraphs,  and  in  making  telegF^phie  oon- 
munieations.    August  21 ;  six  montha. 

Charles  W^Uliam  Lancaster,  of  New  Bond-etvset, 
Middlesex,  gunmakt-r,  for  improvementa  in  tlM 
construction  of  fire-arms,  cannon,  and  prpfeetUcs, 
and  In  the  manufiKture  of  percussion  tabes.  An- 
gust  21. 

William  Dick,  of  Edinburgh,  profeasor  of  vete- 
rinary medicine  in  the  Edinburgh  Veterinary  Col- 
lege, for  improvements  in  the  manuHutiue  ai 
and  gas.    August  22;  six  months. 


WIBKLT  LIST  OF  DBSI0N8  FOR  ARTICL18  OF   UTILITY   BBOI8TBRBD. 


Bate  of   No.  in 
Registra-  the  Re- 

tion.     gister.     Proprietors'  Names. 


Addresses. 


Suhjeets  of  Deftgn 


Aug.  22  2115 


23 

•t 
24 


2416 
2417 
2418 
2419 


27      2420 


8ehofle]d,Brown,  Davis, 

and  Raise... Gresham-street,  London The  University  Cravat. 

J.  Swain  and  Co Oxford-street The  Syrian  Paletot. 

J.  Swain  and  Co Oxford<street  ......^ Tho  Syrian  Jaeket. 

Samuel  Rooke,  Junior  .•  Whitehall-street,  Birmingham..  Oxonum  Ink-pot. 

Bemhard  Samueison  .^  Banbury,  Oxford Beater  to  be  used  Innaklnff 

batter. 
William  G.  Armstrong..  Elswick  Engine  Works,  New- 
castle   ...« HydraoUo  equalixM'. 


CONTENTS  OF  THIS  NUMBER. 


Historical  Skotch  of  Blowing  Engine*,  and 
DMcription  of  one  for  Working  at  High  Velo- 
cities.   By  Mr.  A.Slatc^vMb  emgravlng$)„.  161 

Dr.  Normandy's  Tost  Book---(rcv<«v) 164 

Goometrioal  Notes.     By  T.  S.  Davies,  Esq., 

F.R.S.,  F.S.A.,  &c.~(eofi<iiiiM<0  169 

Deaeription  of  Sharpe's  Sack  Elevator— <w<M 

eugravingi) 174 

The  Holvhead  and  Dublin  Steamers 175 

Fall  of  Another  Iron  Structure 176 

Mr.  Frank  Forster's  Plan  for  the  Drainage  of 

the  Southern  parts  of  the  Metropolis 177 

Specifications  of  English   Patents    Enrolled 
during  the  Week  :— 
Owynne.............M.*.Sugar  •.••••....• •....•  178 


Jeffireys  M*.M.M...M..*.RMpInton  m*  ••••••«•  178 

Lenox  and  Rob«rts...Wlnd]aaseB  ........m...  178 

Pepe  .M. .••.........••  ...Time-keepers  .•■■*-....  l«» 

Hall Weaving  178 

Robarts Clogs  and  Pattona  .«•  179 

Cockran ..Looms..... 179 

Todd  Ores 179 

Spoeifleatlon  Dne,  but  not  Enrolled  :— 
"V^oolrichtRussel,  and 

Russel  .M Metals   m.m*m.«mm*«m  179 

Weekly  List  of  New  English  Patents  ...........  179 

Monthly  List  of  Scotch  Patents ».  179 

Weekly  List  of  Designs  for  .Articles  of  UtIUtj 
AOgistereil   •mw..*....m«...m.m*..«m«  •«•.«....«.«.  i^o 


LONDON:  Edited,  Printed,  and  Published  by  Joseph  Clinton  Robertaon,  of  No.  166,  Fleet^atfaeC, 
In  the  City  of  London.— Sold  by  A.  and  W.  ChOignani,  Rue  Viviinna,  Paxil ;  MMhlii  aoA  Co.* 
Dublin  ;  W.  Q,  Cimpboll  and  Ct.»  Hambwgh. 


MrSBTJM,   REGISTER,    JOURNAL,    AND    GAZETTE. 

No.  1413.]  8ATUBDA.y,  SBFTBMBER  7,  18S0.     [Price  S4.,  SUmpod,  id. 

EdUid  b7 1.  C.  Rob«t»ii,  1M,  FtMt-alrMI. 

STEAM  PLOUGHING.    BY  LORD  WILLOUGHBY  DE  BRESBY. 


fr+ 


182 

PLOUOHINO  BY   STIAM.      BT  THE  EIGHT  HONOURABLE  LORD  WILLOUOHBT  DE  ERBtBT. 

Mant  of  007  friends  being  anxious  to  consider  my  proposed  method  of  substitiitin; 
steam  poirer  for  horses  in  ploughing,  I  sabjoiii  a  plan  tod  expltnations  of  the  differint 
parts  of  my  steam  plough. 

It  will  not  be  In  my  power  to  show  the  plough  in  proper  working  order  for  three  or  fovr 
months  to  come.  The  experiments  hitherto  have  been  made  merely  with  a  view  to  estab- 
lish the  principle,  afoiding  expense  in  construction ;  but  I  may  with  safety  affirm  that  they 
ha? e  been  attended  with  great  snooess. 

The  machiaery  employed  consists  of  the  "  California/'  a  locomotife  engine,  wdghfaig 
3i  tons,  and  of  a  twenty-six  hones  power  (see  llg.  1.)  (It  was  designed  by  Mr.  Gooch, 
to  whose  friendship  on  this,  as  on  many  other  occasions,  I  am  so  greatly  indebted.)  It  bsi 
a  double  capstan  attached,  remoTable  when  the  engine  is  required  for  other  purposes. 

The  engine  moves  across  the  centre  of  the  field  on  a  light  portable  railway.  The  ploughs 
adrance  and  recede  on  either  side  of  the  railway,  at  right  angles  to  it. 

The  plough  employed  consists  of  four  ordinary,  and  the  lilce  number  of  subsoil  ploogbs, 
fixed  in  a  frame :  it  is  directed  by  a  person  standing  upon  a  small  platform. 

Two  such  ploughs,  one  on  either  side  the  railway,  alternately  advance  and  recede ;  the 
advancing  plough  working,  the  other  idle  until  it  regains  its  proper  position  for  plonghiog 
the  next  four  furrows.  On  the  completion  of  the  four  furrows  both  ways,  the  engine  and 
side  frames  advance  each  three  feet. 

The  ploughs  are  attached  to  an  endless  chain,  150  yards  in  length.  They  can  be  detached 
at  pleasure,  or  shifted  from  one  side  the  chain  to  the  other.  They  travel  at  the  rate  of  fire 
miles  an  hour.  Provision  is  made  in  case  they  strike  against  any  impediment.  There  is 
also  a  provision  on  the  carriage,  as  shown  in  fig.  2,  for  tightening  the  chain  at  the 
fences,  by  which  the  length  may  be  varied  forty  feet,  to  suit  irregularly-shaped  fields.  If 
any  further  alteration  is  necessary,  the  cliain  is  made  in  thirty  feet  lengths,  one  of  which 
can  be  auded  or  taken  out  as  required. 

The  full  power  of  the  engine  is  not  exerted  with  the  ploughs  above  described ;  and  the 
numbcir  of  blades  can  therefore  be  increased,  if  experience  proves  it  to  be  advisable. 

In  the  present  state  of  things  it  is  difficult  to  form  a  correct  estimate  of  the  value  of  the 
invention  in  a  commercial  point  of  view.  I  will  only  say,  that  a  machine  of  the  power,  and 
with  the  arrangements  described,  would  perform  the  work  usually  done  by  sixteen  plongbi, 
driven  by  as  many  men,  and  drawn  by  thirty-two  horses.  Requiring  itself  the  attendance 
of  eight  men,  and  a  horse  to  draw  the  water  for  the  engine,  it  would  thus  save  the  bboor 
of  thirty-one  horses  snd  eight  men.  Against  this  must  be  set  an  expense  of  five  shillings 
a  day  for  coals,  as  well  as  10  per  cent,  upon  the  value  of  the  machinery,  .say  three  shillings 
a  day  upon  an  original  cost  of  450/.  to  500/.  This  latter  Item,  however,  would  be  foUy 
compensated  by  the  saving  in  the  interest  of  oapitai  now  laid  out  on  horses. 

The  machinery  is  only  calculated  for  the  cultivation  of  flat  land.  It  might  possibly  be 
used  with  advantage  in  the  West  Indies. 

WXLLOUGBBT  DB  ErBSBT. 

Grimithorpe,  Bourne,  Lincolnshire, 
July  29.  1850. 

Duenpiion  of  the  Engratingt,* 
Fig.  1  represents  the  ploughing  apparatus  in  two  different  positions,  No.  1  showing  the 
plough  and  subsoilers  advancing,  and  No.  2  the  plough  receding,  with  the  subsoilers  raised 
to  clear  the  ground.    A  is  the  stationary  steam  engine,  and  a  a  the  chains  by  which  it  Is 
connected  to  a  purchase  at  each  end,  such  as  separately  represented  in  fig.  2. 

*  Reduced  from  an  original  set  of  engravings,  on  a  large  scale,  published  for  Lord  De  Eresby,  by  Ridgway. 


PLOnGHINa  BT  BTtBAK. 


Rg.  3  axUbUi  a  ^u  or  t>rd'f>«ra  ii«w  of  Oe  "  CkHfonU"  engine  at  work.  C  b  thi 
engbtei  RR  the  portable  raflmj;  No.  I,  No.  2,  the  two  plonghi,  one  at  euhilde,  No.  1 
being  a  right  band,  and  No.  2  a  left-hud  plough ;  and  e  e  li  the  double  or  endleai  chain, 
by  which  tho  eocine  la  connected  to  the  plongha. 

Tig.  4  ia  a  view  of  one  of  tb«  aide  framea  (D  D),  whieh  carrr  the  roUen,  round  which 
the  endlen  ah^ln  eeU  woaod.  E  ia  the  anchor  b;  whkh  the  dda  framB  it  mored  forward 
at  each  ahift, 
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FAOFKSBOft  young's  LBTTIK  TO  LORD  CLAEINBOK. 


This  letter  will  form  an  important  doca- 
ment  in  the  history  of  mathematical  science 
in  the  British  lalea  at  the  middle  of  the 
nineteenth  centnry.  It  furnishes  to  the 
English  statesman  matter  for  grave  reflec- 
tion, when  *'  jastice  to  Ireland  "  is  brought 
before  him :  for  it  unTeils  the  hideons  moral 
leprosy  with  which  that  unhappy  land  is 
afllicted  more  graphically  than  any  work  yet 
published,  even  frith  that  express  intention. 
It  is  the  more  striking  nnder  this  aspect,  as 
the  picture  ia  incidentally  drawn,  and  totally 
irrespectiTC  of  any  political  or  party  pur- 
pose. 

An  eminent  political  theorist,  about  two 

centuries  ago,  thus  writes  respecting  Ireland 

(under  the  name  of  Panopea)  :* 

'*  Panopea,  the  soft  mother  of  a  alothful 
and  pusillanimous  people,  is  a  neighbour 
Island,  anciently  subdued  by  the  Arms  of 
Oceana;  since  almost  depopulated  for  shak- 
ing the  yoke,  and  at  length  replanted  with 
a  new  race.  Bat  (through  what  Tirtues  of 
the  aoil,  or  vice  of  the  air,  so  ever  it  be,) 
ihey  seem  9iUi  to  degenerate.  Wherefore, 
efc.'» 

The  proTince  of  Ulster  has  been  the 
faFOrite  one  with  our  English  anti*  papal 
faction  from  time  immemorial — solely  be- 
cause, in  aome  ahape  or  other,  Protestantism 
is  its  prevalent  religions  creed.  Compared 
with  the  other  provinces,  too,  there  has  been 
here  a  greater  development  of  the  indostrial 
resources  of  the  island ;  and  possibly,  too, 
there  has  been  (though  this  is  yet  somewhat 
questionable)  a  smaller  amount  of  agrarian 
outrage,  both  in  the  shape  of  incendiarism  and 
murdrr.  These  circumstances  have  led  the 
Engliih  Government,  one  ad  ministration  after 
another,  to  look  to  Ulster  as  the  one  hopeful 
spot  for  the  commencement  of  Irish  eimlizo' 
Hon.  Ulster  has  been  petted  and  bribed  in 
every  possible  way ;  her  people,  and  espe- 
cially her  people's  leaders,  the  several 
orders  of  the  priesthood,  have  been  at  once 
granted  every  demand,  however  exorbitant, 
or  however  preposterous.  The  best  *'  pro- 
fession ''  in  Ulster  is  the  profession  of  Pres- 

*  8e«  "  Notes  and  Querlec,"  No.  42,  p.  lOg. 


byteriaoism ;  and  the  best  opening  in  life 
for  a  young  man  of  ready  wit  and  Hibernian 
volubility  is  the  opening  of  the  door  of  a 
Presbyterian  pulpit.  These  political  consi- 
derations are  somewhat  foreign  to  our  im- 
mediate ohgect :  but  we  cannot  forbear 
quoting  one  specimen  of  the  inymdmea  of 
Irish  Presbytery— to  say  nothing  of  the  utter 
want  of  principle  in  the  entire  body  in  its 
metropolitan  city  itself. 

**  But  a  few  days  before  Sir  Bobert  Peel 
left  office,  a  Deputation  from  the  Gene- 
ral Assembly  was  despatched  from  Belfastt 
to  communicate  to  the  Minister  the  wishes 
of  that  reverend  body  respecting  some  church 
matters; — I  think  about  the  erection  of 
Manses,  but  I  am  not  quite  sure.  This 
deputation  was  headed  by  the  Moderator  of 
the  General  Assembly,  the  Reverend  Dr. 
Brown ;  and  the  Reverend  Dr.  Edgar  was 
one  of  the  deputies.  Shortly  after  the  re- 
turn of  the  mission,  a  meeting  of  the  Gene- 
ral Assembly  took  place  in  Belfast,  and 
there,  in  the  face  of  the  Asaembly  and  of  a 
very  crowded  house,  Dr.  Brown  stood  up 
and  publicly  declared,  that  he  utterly  re- 
nounced and  repudiated  all  participation  ia 
the  proceedings  of  Dr.  Edgar  and  his  party 
with  the  Premier ;  that  Dr.  Edgar  vrithout 
any  communication  with  his  leader,  and 
without  his  knowledge,  had  forestalled  him 
(Dr.  Brown)  in  his  interview  with  the  Pre- 
mier ;  and  that  when  Dr.  Brown  afterwards 
came  in,  he  found  to  his  utter  amasement 
that  he  was  too  late,— that  a  subject  wholly 
foreign  to  their  message  had  been  introduced 
— and  that  Dr.  Edgar  had  been  applying 
for  a  €k>vemment  endowment  of  a  Theolo- 
gical College,  for  the  erection  of  which  be 
had  said  20,000/.  had  been  bequeathed  by  a 
Mrs.  Magee !  Dr.  Brown  was  just  in  time  to 
learn  that  the  Government  support  had  been 
promised,  '  and,'  said  Dr.  Brown  '  to 
hear  the  Premier  ask  the  Reverend  Dr. 
Edgar  liow  much  money  they  wanted.'  The 
Reverend  Dr.  Edgar  modestly  replied, 
'  about  2,000/.  a  year.'  '  Sir  Robert 
Peel,'  said  the  Moderator,  *  looked  signifi- 
cantly at  Sir  James  Graham,  who  was  sitting 
by  his  side,  and  smiled;'  but  the  request 
was  granted.  Dr.  Brown  aclcnowledged 
that  he  was  dumb- founded  by  these  unex- 
pected proceedings,  but  as  soon  as  he  re- 
covered, he  instantly  quitted  his  colleagues 
in  disgust,  hastened  home  by  himself,  and 
left  Dr.  Edgar  to  stay  or  follow  as  he  pleased. 
All  this  seemed  very  amusing  to  the  majo- 
rity of  the  Assembly ;  they  had  got  2,000/. 
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a  jetr,  and  Dr.  Edgar  was  forgWen :  indeed,  '  Divine  Direction.'    This,  of  conne,  wag 

thej  seemed  to  consider  liis  stratagem  as  a  immediatelj  acquiesced  in  ;  and  as  soon  as 

good  stroke  of  generalship,  and  Dr.  Brown's  Dr.  Cooke  had  concluded  his  petition,  he 

squeamish  honesty  excited  no  little  surprise  uttered    '  a  deliTerance'  that  Dr.  Murphy 

and  ridicule.  was  not  to  have  the  Sacred  Greek,  but  the 

**  Now,  no  one  better  than  the  RcTcrend  Hebrew,  as  he  had  got  another  man  for  the 

Dr.  Edgar  knew,  that  although  Mrs.  Magee  Sacred  Greek.    And  Dr.  Murphy  did  have 

bad  reidly  left  the  above  sum  as  stated,  yet  the  Hebrew,  and  the  other  man  did  have  the 

that  no  College  would  rise  out  of  it.  The  old  Sacred  Greek,  accordingly.     As  each  chair 

lady  was  scarcely  in  her  grave  when  they  brought  with  it  250/.,  of  course  it  mattered 

quarrelled  about  the  intention  of  her  will,  but  little  which  any  one  took.    AU  this, 

the  money  was  thrown  into  Chancery,  and  too,  is  recorded  in  the  public  newspapers." 
the  College  will  probably  be  built — when  they 

get  it  out :  they  have  no  college  at  aU  up  to  Surely  Messrs.  Hume,  Cobden,  Bright, 

the  present  day ;  but  they  have  a  goodly  and  Williams,  will  direct  the  attention  of 

^toff  of  <  Sacred  Professors,'  and  they  re-  ^y^^  House  to  these  enormiUes ;   and   Sir 

^Thr^^ltltii^iuaif^M  treasure  ^^^  ^°«^*»  *»^  ^''  P^^^  ''^  "  »«"ly 
puxsled  the  ingenuity  of  the  Belfsst  doctors  express  strong  views  respecting  a  system 
for  a  long  time;  there  was  meeting  after  that  deserves  no  less  decided  a  name  than 
meeting,  and  conference  after  conference,  ^^ant  swindUog !    The  toil-worn  miUions 
The  Professors  of  the  proposed  Queen's  *  «    ,     ,        *.     ^  t.  «i  ^       j « *^        > 
Colleges  were  to  have  only  260/.  a  year  each,  <>'  ^-K^"**^  ««*°«*  be**  fleeced     to  main- 
and  theie  were  to  be  real  Colleges,  con-  tain  the  grandee  -  priesthood  of  Ireland— 
structed  of  tangible  brick  and  stone  :  it  albeit  they  adopt  the  name  of  ProtesUnts, 
would  naturrily  proToke  diswntent,  per-  .^j  recognise  John  Knox  as  their  apostle, 
haps  excite  inquiry,  if  the  Professors  of  mu.   ,  ..     i                 w    *i.    x     jt. 
iAHr  College,    *  the  baseless    fabric   of  a  This  letter  is  an  appeal  to  the  Lord  Lieu- 
vision,'  were  to  be  more  substantially  en-  tenant  of  Ireland  for  **  justice  to  an  Eng- 
dowed;  and  yet  how  could  they  cut  up  Ushman,"  who  seventeen  years  sgo    was 
theology  into  dght  separate  compartments,  entrapped  into  taking  a  post  in  the  Royal 
and  affix  to  each  a  distmct  label  ?     But  ne-  ^n,  „        - «  ,.   ^    ^           .     •»,-».        , 
cessity  is  the  mother  of  invenUon,  and  they  ^"«««  ^^  ^^f"*'  Concerning  Mr.  Young's 
overcame  the  difficulty  as  follows;  as  will  eminence  in  the  mathematical  world,  our 
appear  by  a  reference  to  McComb's  Pres-  readert  do  not  need  to  be  informed ;  for 
byterian  Almanack.  ^^^  ^^^  p,^^  j^.^^  ,^„  frequently  graced 

Pro/essor«  in  the  Sacred  College  qfBeffaet.  by  hui  productions,  and  his  name  is  fkmiliar 

Sacred  Rhetoric    . .  Rev.  Dr.  Cooke   iS250  m  a  household  word  wherever  mathematical 

Christian  Ethics    ..Rev.  Mr.  Gibson    250  science  is  cultivated— not  only  in  England, 

Sacred  Greek Mr.  Masson     . .     250  Scotland,  and  Ireland,  but  in  our  Colonies 

Sacred  History  ....  Rev.  Dr.  Killen      250  , ..     tt  ..  ^  oi.  *          ^  •   :.    j     u 

Sacred  CriticUm  ..  Rev.  Mr.  Wilson     250  "^  *»^«  U»»*«^  States,  and  indeed  where- 

Hebrew Rev.  Dr.  Murphy    250  ever  the  English  langusge  is  spoken.    His 

Divinity Rev.  Dr.  Edgar  .     250  original   reiearches  and  his  didactic  works 

^'^^'^^^Y ^▼^  ^'-  Hanna  .  J50  ^jj^g  ^^^der  his  name  iUustrious. 

£2000  ^^^  '^^'  ^'  ^^  ^^^  ^^^  ^'*  ^  make  an 

**  You  see,  my  Lord,  it  could  not  after  all  appeal  to  the  Britith  Government  for  the 

be  managed  without  appointing  two  Profes-  miserable  stipend  to  which  he  is  entitled  for 

sors  to  one  cAotr ;    the  first  session  Dr.  j^j,  ^      f^iihi^,  and  effideot  toU  in  the  ser- 

Hanna  attended  about  SIX  times  I  the  second,  .        °       _               .i^    ««.    «.t  ..     i    . 

not  so  often ;  the  third,  he  spent  whoUy  in  ^^e  of  the  Government  itself  I    Not  only  is 

London :  the   fourth,  I  know   not  where,  he  superseded  (by  what  agency  we  shall  see 

The  places  where  the  studenU  assemble  are  presently),  but  even  the  agreement  entered 

^e  meetiog-housM  and  school-rooms  about  .^^^  ^.^j^  j^.^  .^  .^^  pecuniary  sense  has  also 
the  neighbourhood. 

••  The  mode  in  which  these  genUemen  were  ^^^  ''fo^^"-  The  minUter  can  give  12,000/. 

elected, — ^appointed,  I  mean, — was  some-  a  year  to  the  grandson  of  a  king,  lavish 

what  noTci  and  amusing :  the  business  com-  npQQ  parks  and  palaces  tens  and  twentiea 

menoed  with  Dr.  Murphy's  spplication  for  ^^  thoufands  per  annum,  and  demand   of 

the  Sacred  Greek  ;  but  with  great  propriety,  ^    ,.              ,  "^   ,         ^  '   .            *  uv  u 

Df.  Cooke  interrupted  the  proceedings,  by  Parliament  the  elemenU  of  an  establish- 

proposing  that  tbe^  should    first  ask  for  ment  for  a  child  eight  years  old :— yet  when 
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a  man  of  ioianoe  preieiita  a  jist  daim,  and 
produoet  the  agreement  under  which  that 
elaim  is  made,  the  decision  is  deferred,  pooh- 
poohed — evaded — in  the  spirit  of  the  most 
praotised  petty-fogger  of  the  time  1 

Such  was  the  state  of  things  when  this 
letter  was  published,  a  few  weeks  ago ;  bnt 
suice  then,  as  if  to  more  deeply  sink  him- 
self in  the  eyes  of  all  hononrable  men,  the 
minister  has  campmrnded  for  the  claim  by 
allowing  iwo-ihirdi  of  it  I 

And  what  do  our  readers  think  is  the 
ground  of  this  abstraction  of  a  third  part  of 
the  Professor's  claim  ?  Simply  that  he  had 
* '  only  serTcd  the  public  aisteen  ffear»,  whilst 
an  old  Treasury  minute  existed  which  ren- 
dered its  payment  in  full  imperative  only  after 
the  service  of  f«o«ii/eefi  peart  /*'  It  signi- 
fied not  that  this  claimant  was  one  of  the 
most  eminent  men  of  his  time— not  only  an 
ornament,  but  a  benefactor  to  science  and 
his  country, — not  only  emment  as  an  origi- 
nal investigator  and  an  elegant  writer,  but 
eminently  successful  as  a  preceptor,  and 
beloved  and  venerated  by  his  pupils.  These 
efforts,  too,  were  expended  on  Ireland — the 
spot  which  was  the  peculiar  object  of  anxiety 
to  every  minister  who  has  swayed  the  desti- 
nies of  the  British  empire. 

•'  Why/'  it  wiU  be  asked,  "  then,  was 
tikis  eminent  iDdividual  superseded?"-— 
**  Was  he  irregular  in  his  moral  conduct?—- 
factious  in  his  intercourse  with  his  col- 
leagues or  neighbours  ? — a  partisan  of  some 
obnoxious  creed,  or  the  disseminator  of 
noxious  social,  moral,  political,  or  anti- 
religious  dogmas  ?  " 

No-— he  was  none  of  these.  But  it  will 
be  better  to  let  Professor  Young  speak  for 
himself  on  this  point*  :— 

<•  During  my  stay  in  Belfast,  I  had  but  a 
very  limited  range  of  acquaintance ;  to  my 
students  I  was  well  and  intimately  known. 


*  We  have  heard  that  it  "was  stated  in  a  large 
party  at  the  hoote  of  one  of  the  moat  eminent  and 
liberal  professors  in  one  of  our  universities,  tlut 
"  Mr.  Young  was  a  Soeinian,  and  rejected  on  that 

S round."  Sifot  onlv  was  a  direct  falsehood  thus 
Isseminated,  but  disseminated  in  the  most  odious 
form.  We  supposei  however,  that  the  malignant 
traducer  had  picked  up  the  word  in  his  "  Eccle- 
siastical History  Studies,"  and  somehow  or  other 
vagnely  surmised  that  Unitarianism  (of  which  he 
evidently  intended  to  speak,  and  which  is  even 
more  otmozloui  to  the  PnslTteilaDS  than  the 


and  through  them  must  have  been  known 
to  the  different  religious  bodies  of  the  North 
of  Ireland  in  all  the  particulars  respecting 
which  they  cared  to  know  me ;  and  I  have 
never  heard  a  single  whisper  of  dissatisfae* 
tioo  on  the  part  of  any  of  those  liodies  against 
any  portion  of  my  conduct  up  to  the  present 
moment.    I  was  always  scrupulously  cau- 
tious in  avoiding  offence,  or  of  oommitting 
any  aggression  against  the  pious  peejudioea 
of  Belfast  Purftaniam.    I  never  once,  during 
the  whole  sixteen  years,  entered  a  theatre, 
or  any  other  plaoe  of  public  entertainment. 
I  and  my  family  led  a  secluded,  and,   I 
thought,  a  harmlesB  lifb.    Society  we  had 
none,  for  I  was  not  a  party-man ;  and  it  is 
impoirible  for  a  peraon  in  my  position,  in 
the  north  of  Ireland,  to  make  many  friends, 
without  connecting  himself  with  a  ptarty.  He 
must    be  either   '  New  Light,'   or  <  Old 
Light,'  or   '  No  Light  at  all.'     He  must 
either  condemn  the  *  Bib1e> barking  Board,' 
as  Dr.  Cooke  used  to  call  it,  or  denounce 
the    '  Church-Education- Society  ;'    defend 
Orangeism,  or  oppose  Episcopacy ;  canonise 
John  Knox,  and  spit  upon  the  memory  of 
the  Martyr  Charles— as  the  regioide  rabble 
did  upon  his  sacred  person,  or  repudiate 
Presbyterianism.    Suddenly  thrown  aa  I  was 
from  the  heart  of  London,  and  its  steady- 
going  and  stolid  inhabitanta,  among  a  com- 
munity  of  priests,  rampant  with  sectarian 
excitement,  and  powerful  in  platform  piety, 
where  every  one  was  ready  to  do  battle  for 
his  creed — or  rather  against  that  of  others, 
I  found  myself  in  the  midst  of  such  a  be- 
vrildering  conflict  of  itnu,  that  my  only  safe 
position  seemed  to  be  that  of  complete  neu- 
trality :  this  position  I  adopted  and  con- 
tinued to  maintain  to  the  end.     I  never  at- 
tended an  Anti-National-Board  Meeting,  I 
never  attended  a  Cburoh-Education-Society 
Meeting,  I  never  attended  an  Orange-Meet- 
ing, I  never  attended  a  Repeal  Meeting. 
From  all  these  controversial  gatherings  I 
kept  aloof.    In  matters  of  religious  faith,  I 
always  entertained  the  opinion,  that  every 
one  was  bound  by  his  own  conscientious 
convictions,  and  not  by  mine,— an  opinion 
which  I  at  length  found  was  bnt  ill-suited  to 
the  moral  atmosphere  of  Belfaat.  I  ought  to 
have  made  the  discovery  earlier :  and  if  any 
religious  friend  had  only  awakened  me  to 
my  Altai  delusion,  upon  my  first  settling  in 
the  conntry,  and  in  Christian  kindness  hsd 
only  explidned  to  me   the  '  great  gain'  of 
Belfast  '  godliness,'  I  might  have  remained 
to  this  day,  undefranded  of  my  income,  and 
have  indulged  a  reasonable  expectation  of 
eventually  becoming  as  pious,  and,  conse- 


papacy  itsall)  adopted  the  Tiews  of  Socinus.  The 
most  ignorant  religionist  is  always  the  most  ma- 
lignant. 
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qmevtly,  m  well  to  do  in  the  world,  ae  even 
Dr.  Cooke  himself. 

"  Mj  Lord,  it  it  neeeaaary  to  the  complete 
Tindication  of  my  own  injored  character, 
that  I  ehonld  trouble  your  Excellency  with 
these  preliminaries :  that  I  should  show  the 
difficnlties  which  surrounded  the  position  in 
which  I  was  placed,  in  order  that  your  Ex- 
cellency may  judge  whether  or  not  I  steered 
my  course  among  them  with  ordinary  pm- 
denoe  and  discretion.  It  is  farther  neces- 
sary that  I  should  now  furnish  your  Excel- 
lency with  some  samples  of  the  spiritual 
despotiem  exercised  orer  the  place  with 
which  I  was  more  immediately  connected,  a 
despotism  which  destroyed  my  colleagues 
one  after  another,  but  which  left  unscathed 
for  the  long  period  of  sixteen  yean.'' 

"  Why,  then— why  ?  **  He  had  had  the 
misfortune  to  come  Into  collision  with 
the  Treasurer  of  the  Belfast  College,  on  the 
ground  of  constant  arrears  In  the  payment 
of  his  salary.  He  also  had  the  misfortune 
to  come  into  eolUsion  with  the  Rererend 
Doctors  Cooke  and  Edgar,  the  two  leading 
Presbyterian  clergymen  in  Belfast,  on  the 
ground  of  pertonal  wrong  done  to  his  own 
JON.  Of  Dr.  Edgar  the  reader  has  already 
aeen  something,  and  will  not  be  surprised  at 
what  may  follow.  It  was  a  further  misfor- 
tune to  Professor  Young,  that  Dr.  Edgar 
was  in  league  with  the  notorious  George 
Mathews,  subsequently  known  as  the  '*  Cas- 
tle Defaulter,"  but  more  correctly  (Timet, 
Jnly  26)  by  epithets  that  are  infinitely  more 
odious  In  English  estimation  than  this  high- 
flown  term— a  term  apparently  inTcnted  for 
the  purpose  of  throwing  the  grace  of  respec* 
tabiUty  OTcr  the  most  enormous  robberies. 
However,  it  will  be  more  satisfactory  to 
allow  Mr.  Toung  to  tell  this  history  in  hit 
own  way  :^ 

**  Now,  my  Lord^  during  the  whole  time 
I  was  in  Belfast  there  was  always  a  Tery 
dose  and  somewhat  mysterious  connection 
between  the  Reverend  Dr.  Edgar  and  this 
same  Mr.  George  Mathews :  those  in  Dr. 
Edgar's  confidence  could  readily  obtain  from 
that  reverend  gentleman  information  re- 
specting the  plans  and  intentions  of  the  Irish 
Government,  in  reference  to  local,  especially 
educational  interests,  long  before  they  were 
made  public.  In  the  case  of  the  vacancy, 
fbr  instance,  in  the  Belfast  Institution,  oc- 
casioned by  Dr.  Caim^  death,  before  ad- 
verted to,  Dr.  Edgar  know  the  detemination 


of  €N>vemment,  as  to  whether  that  vaoaney 
should  be  supplied  or  not,  long  before  it  was 
communicated  to  the  managers  of  the  esta- 
blishment, who  had  applied  to  your  Excel- 
lency for  guidance  in  the  matter.  I  knew  it 
a  week,  at  least,  before  they  did.  All  my 
own  letters  to  the  Castle,  complaining  of  the 
non-payment  of  my  salary,  were  also  familiar 
things  to  Dr.  Edgar :  he  would  comment  on 
particular  passages,  and  give  me  the  benefit 
of  Mr.  George  Mathews's  opinion  on  parti- 
cular points.  He  knew,  likewise,  the  namea 
of  the  successful  applicants  for  chairs  in  the 
Queen's  College,  long  before  they  were  pub- 
licly announced ;  several  of  these  were  men- 
tioned to  me  by  one  gentleman  whom  he  had 
enlightened  on  the  subject,  at  least  a  fort- 
night before,  and  the  information  proved 
correct" 

And  again — 

**  Within  two  or  three  days  of  my  forward- 
ing this  letter  to  the  Castle,  Dr.  Edgar  met 
me  t  he  repeated  to  me  the  whole ;  and  evi- 
dently proved  himself  to  be  in  possession  of  a 
transcript  of  my  private  letter  to  the  Vice- 
roy ;  at  the  same  time  telling  me,  in  a  tone  of 
anger,  that  I  had  done  myself  an  injury ; 
and  eonohided  with  these  very  words : '  Had 
Thomson  been  appointed,  it  was  our  inten- 
tion to  procure  for  yon,  through  my  friend 
George  Mathews,  the  Yice-Presidency  of 
Cork." 

The  fact  is,  that  Dr.  Edgar  wanted  the 
post  for  his  friend  Thomson  ;  and  for  this 
sordid  reason  did  he  manoeuTre  Mr.  Young 
out  of  the  appointment. 

With  respect  to  the  Reverend  Dr.  Cooper, 
there  is  a  story  too  long  to  be  extracted 
here,  which  will  be  read  with  deep  interest 
by  every  one  In  whose  breast  party  sealotry 
has  not  extinguished  the  last  faint  trace  of 
human  sympathy,  and  in  whose  soul  every 
particle  of  honourable  and  honest  feeling  is 
not  extinguished. 

If  any  one  of  our  English  readers  should 
be  under  the  slightest  temptation  to  take  a 
post  under  Irish  management,  scientific  or 
otherwise,  we  emphatically  warn  them  to 
pause.  We  urge  them  to  read  and  carefully 
consider  this  sad  story  of  broken  engage- 
ments— indeed,  one  of  the  most  striking 
instances  of  bad  faith  that  we  have  ever 
met  with.  It  could  have  occurred  nowhere 
else  than  Ireland;  and,  indeed,  we  would 
hope  it  is  an  isolated  case  even  there.  That 
the  British  GoTemment  should  kad  itsetf  to 
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•id  the  maohinatioiiB  of  suoh  men^  it  •Imoit 
beyond  belief;  bat  the  truth  of  the  state- 
mentB  here  put  forth  are  not  only  undenied, 
but.  the  practices  boldly  defended  in  all  their 
enormity — '*  for  the  good  of  the  Protettant 
eanie ! " 

We  hare  too  high  an  opinion  of  our 
own  countrymen  to  beliere  that  sneh  prac- 
tice! will  not  receiTe  the  most  indignant 
dennnoiation  from  men  of  all  parties  and 
men  of  no  party. 

Mr.  Young,  we  are  glad  to  hear,  endures 
this  calamitous  wrong  with  a  magnanimity 
worthy  of  himself.  Our  sympathies,  and 
the  sympathies  of  all  true-hearted  English- 
men, go  with  him ;  and  though  dishonour- 
able subtlety  may  triumph  oyer  him  for  a 
time,  we  have  that  fall  confidence  in  the 
good  feeling  of  a  BritLsh  public,  and  in  the 
ultimate  diapensations  of  a  Divine  Provi- 
denoe,  which  leads  us  to  anticipate  a  more 
favourable  termination  to  these  persecutions 
than  at  the  outset  would  have  appeared 
probable.  In  the  language  of  old  chivalry, 
we  eidaim — **  God  dkfbnd  thx  right  I " 


ON  THK  APPLICATION  OP  ■LBCTRICITT  AMD 
HBAT  AS  MOVING  POWKRS. — ^BT  MR.  W. 
PSTRIB. 

[Abstract  of  Paper  read  to  the  British  Association.] 

The  dynamic  value  of  a  current  of 
voltaic  electricity  is  represented  by  the 
product  of  the  rate  at  which  electro- 
chemical action  is  taking  place  at  any 
cross  section  of  the  current  (in  other 
words,  the  quantity  of  the  current,)  and 
the  electromotive  force  with  which  the 
current  is  sustained,  which  may  be  briefly 
termed  its  energy  or  intensity  (provided 
the  idea  of  quantity  be  kept  distinct  from 
this).  The  first  object  was  to  secure  such 
units  of  comparison  for  both  these  ele- 
ments as  should  be  at  all  times  recover- 
able. This  is  given  in  respect  of  quan- 
tity by  the  rate  of  chemical  action,  and 
the  atomic  weights.  In  respect  of  in- 
tensity of  the  current,  we  have  no  such 
fixed  data,  and  the  intensity  of  most 
▼ollaic  arrangements  cannot  be  relied  on 
as  constants  for  comparison.  But  the 
elements  of  DanielPs  Battery,  and  those 
of  nitric  acid  batteries  with  negative  sur- 
face of  platinum,  carbon,  or  cast-iron,  give 
an  electromotive  force  or  intensity  that 


can  be  recovered  with  oonsiderable  ex- 
actitude, if  uniformity  of  cireumstancei, 
materials,  &c.,  be  tolerably  attended  to : 
these,  therefore,  may  be  used  to  give  a 
fixed  and  recoverable  point  in  a  galvano- 
metric  scale  of  intensity.  Now  it  so 
happens,  that  if  we  assume  the  degrees 
of  the  scale  to  be  of  such  a  sice  that  the 
intensity  of  Daniell's  (standard)  elements 
shall  be  60  of  the  degrees,  temperature 
being  70  Fahr. — that  of  nitric  acid  bat- 
teries will  be  from  100  to  112  of  the  same 
degrees  :  the  author,  therefore,  has  al- 
ways used  this  scale,  to  which  all  other 
voltaic  arrangements  can  be  referred. 
And  this  scale,  he  would  suggest,  would 
be  most  conveniently  used  in  assigning 
the  electromotive  power  of  electric  cur- 
rents from  any  source.  The  mean  result 
of  careful  experiments,  tried  directly  and 
conversely,  is  that  a  voltaic  current  of 
one  unit  in  quantity  (or  that  from  one 
grain  of  zinc  electro- oxidized  per  mi- 
nute,) and  of  100  degrees  intensity,  re- 
presents a  dynamic  force  of  302^  pounds 
raised  1  foot  high  per  minute. 

From  this  we  can  infer  an  important 
fact,  that  one  horse  power  is  the  theo- 
retic or  absolute  dynamic  force  possessed 
by  a  current  of  electricity  deriyed  from 
the  consumption  of  1*56  (one  and  fif^- 
slx  hundreds)  pound  of  sine,  per  hour, 
in  a  Danieirs  battery.  But  the  best 
electro-magnetic  engine  that  we  can  hope 
to  see  constructed  cannot  be  expected  to 
give  more  than  half  or  a  fourth  of  this 
power ;  in  an  v  case  we  see  here  the  limit  of 
power,  which  no  perfection  of  apparatus 
can  make  it  exceed.  The  peculiar  mode 
in  which  the  electric  current  produoes 
dynamic  efiects  has  led  to  much  miseal- 
culatlon  respecting  the  power  obtainable 
from  it.  In  any  sort  of  eleotric  engine, 
the  material  to  which  the  neighbouring 
current  gives  motion,  whether  it  be 
another  moveable  current,  or,  what  is 
more  usual,  a  magnetic  body;  is  impelled 
in  one  direction  with  a  constant  force, 
and  this  force,  whether  it  be  attraction, 
repulsion,  or  deflection,  is,  like  the  power 
of  gravity,  sensibly  constant  at  all  velo- 
cities, however  fsst  the  body  recedes  be- 
fore the  action  of  the  force ;  provided 
only  the  same  quantity  (per  minute)  of 
electric  current  be  maintained.  This  is 
quite  difierent  from  the  action  of  steam 
power,  in  which,  the  faster  the  piston 
moves  the  greater  is  the  volume  of  steam 
per  minute  that  must  be   supplied  to 
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move  if,  or  elae  the  less  will  be  the 
power  with  which  it  moTes.  This  fact, 
then — that  the  force  with  which  an  elec- 
tric current  of  a  ^iven  <*  quantity"  moves 
the  machine  is  the  same  at  any  velocity 
of  motion — bears  no  analogy  to  the  case 
of  steam,  but  would  indicate  that  the 
dynamic  result  obtainable  from  a  given 
electric  current  might  be  infinitely  great ; 
and  so  it  would  be,  were  it  not  that  the 
part  moved  always  tends  to  induce  a 
current  in  the  wire  in  the  reversed  di- 
rection; and  this  inducing  influence, 
which  increases  with  the  velocity  of 
motion,  conflicts  with  the  original  cur- 
rent, and  reduces  its  quantity,  and  con- 
sequently reduces  the  power  of  the 
motion,  as  well  as  the  consumption  of 
materials  in  the  battery.  Some  have 
imagined  that  possible  alterations  in  the 
position  of  the  parts  of  the  machine,  or 
m  its  mode  of  action,  would  avoid  the 
evil,  or  even  might  make  the  induced 
current  to  flow  with  the  primary  current 
instead  of  against  it;  the  impossibility  of 
this,  though  not  readily  proved  in  detail, 
can  be  at  once  proved  by  reference  to 
general  principles.  It  would,  if  true,  be 
a  creation  of  dynamic  force ;  the  evolv- 
ing an  unlimited  force  from  a  limited 
source.  The  tendency  to  an  opposing 
induced  current  in  the  primary  wire 
must,  therefore,  be  involved  in  the  very 
principle  of  the  system ;  so  that  no  inge- 
nuity can  ever  get  rid  of  the  retarding 
influence  of  the  induced  action ;  and  the 
only  way  to  overcome  its  power,  so  as  to 
maintain  the  primary  current  from  fall- 
ing below  a  given  rate  or  quantity,  when 
the  machine  is  allowed  to  attain  rapid 
motion,  is  to  increase  the  electro-motive 
power  of  the  battery,  the  intensity  (not 
the  quantity)  of  the  current,  so  that  it 
ahall  be  less  affected  by  the  opposing 
induction. 

The  practical  importance  of  these  truths 
may  justify  the  above  somewhat  parti- 
enlar  notice  of  them.  For  want  of  a 
clearer  apprehension  of  them,  inventors 
haTe  misapprehended  the  direction  in 
which  improvements  were  to  be  made, 
and  much  ingenuity  and  means  have 
been  wasted.  Some  of  the  best  elec- 
tro-magnetic engines  that  have  been 
properly  tested  by  the  author  and 
others  on  a  practically  useful  scale, 
have  only  given  a  power  at  the  rate  of 
50  to  60  lbs.  of  zinc  per  horse  power  per 
hour.  The  smallness  of  this  power  in 
comparison  with  the  absolute  value  of 


the  current  (1*56  pound  sine  per  horse 
power  per  hour),  should  not  occasion 
surprise  if  we  consider  the  present  case 
of  steam  after  many  years  of  improve- 
ment.   According  to  the  determinations 
of  Joule  and  of  Rankine  on  heat,  1  lb.  of 
water  raised  P  of  temperature  is  equi- 
valent to  700  lbs.  weignt  raised  1  foot. 
The  author  thence  proceeded  to  show 
that  the  best  Cornish  engines  only  yield 
one-fourteenth  of  the  power  that  the 
combustion  of  the  carbon  actually  repre- 
sents, and  many  locomotives  only  one- 
hundredth  part; — showing  what  great 
rewards  may  yet  await  the  exercise  of 
inventive  genius  in  this  department,  and 
that  we  need  not  wonder  that  we  have 
as  yet  only  obtained  one  thirty-second 

E art  of  the  power  possessed  by  electricity. 
lUt  it  is  to  be  remembered  that  there  is 
a  far  greater  likelihood  of  obtaining  a 
larger  proportion  of  the  real  power  from 
electricity  than  from  heat,  owing  to  the 
character  of  the  two  agents.  The  author 
then  proceeded  to  explain  the  reasons 
why  so  little  of  the  power  of  heat  could 
be  obtained  in  a  useful  form  even  in  the 
best  steam  engines,  and  what  were  the 
difficulties  for  invention  first  to  overcome 
in  order  to  a  better  result.  In  the  case 
of  electricity,  however,  there  is  no  ana- 
logous difficulty ;  but  we  have,  instead, 
the  difficulty  and  expense  of  developing 
current  electricity  by  the  chemical  actions 
now  requisite.  If  carbon  could  be  burnt 
or  oxidized  by  the  air,  directly  or  indi- 
rectly, so  as  to  produce  electricity  in- 
stead of  heat,  1  lb.  of  it  would  go  as  far 
as  9^  lbs.  of  zinc  (in  a  DanielPs  battery ), 
chiefly  because  there  are  as  many  atoms 
in  1  lb.  of  carbon  as  there  are  in  6}  lbs. 
of  zinc,  and  partly  because  the  affinity 
(tor  oxygen)  of  each  atom  of  (incan- 
aescent)  carbon  is  greater  than  that  of 
an  atom  of  (cold)  zinc,  minus  the  affinity 
of  the  hydrogen  for  the  oxygen  in  the 
water  of  the  battery.  Apart,  however, 
from  such  prospects  of  improved  means 
of  obtaining  electricity,  its  favourable 
feature,  on  the  other  hand,  in  compari- 
son with  heat,  is  the  reasonable  expecta- 
tion that  we  may  obtain  from  clectrioitv 
a  considerable  portion  of  the  power  whicn 
the  author  has  determined  as  being  the 
dynamic  equivalent  of  the  electric  cur- 
rent.* 


*  For  an  ancount  of  Professor  Page's  experiments 
in  the  same  direction,  se^  a  subsequent  article, 
p.  196. 


The  (lilFereDtial  icrewiog  meclunuiD 
which  forms  the  Biibject  of  Ihie  regii- 
miiOD,  is  ipplicable  chieflj,  it  uot 
loleljr,  to  presses ;  but  witliin  that  range 


nklFi  at  Ulllllr-    ll««n.  BlBbud  and  Hmtj 
t,  ProTiTlMori,] 

of  applicBlion  It  nfien  Mme  very  decided 
advanUget.  The  wcompaofing  engntT- 
iDgt  exempllff  !(■  udaptuioii  to  letler- 
copjing  preuet. 


Fig.  1  is  ■  front  view,  and  Bg.  2  >  par- 
tial seclion  of  the  preta,  Into  the  crou- 
beam  A  of  the  press  is  screwed  the  nut 
C,  having  a  handle  E,  nod  through  this 
DUt  pasGes  the  acrew  F,  the  upper  end  of 
which  19  furnished  with  the  weighted 
handle  D ;  the  lower  end  liai  a  rounded 
head  or  buliun  of  larger  diameter  than  is 
usually  employed,  which  works  in  a 
socket  OD  ihe  lop  plale  c  of  ihe  prees. 
The  threads  of  the  screwed  nul  G,  and 
those  of  the  lorew  F  diffur  in  the  dittsnce 
□f  their  pitch.  It  ia  ibia  difference  which 
gives  the  power  to  the  preM.  The  ope- 
ration is  as  follows  ; — By  applying  a 
llisht  force  to  the  handle  1),  the  plate  c 
is  broughi  upwards  to  the  height  re- 
quired fur  the  admissiun  of  the  malerlal 
to  be  pressed ;  it  is  ihen  turned  in  a  con- 
trary directiun  until  the  top  plate  touches 
and  slightly  presses  against  the  object 


underneath.  The  aorewed  natGit  now 
brought  into  operation ;  the  handle  E  to 
wbieh  It  11  secured  being  lurned,  a  great 
force  II  exerted  on  the  plate  e  at  the 
expense  of  but  a  imHll  amount  of  manual 
labour  During  the  operation  of  the 
handle  E,  tho  aorew  F  is  prevented  from 
turning  round  by  the  friction  of  it*  en- 
Urged  button  in  the  socket  of  the  ^te 
e.  As  Ibe  power  is  gained  not  by  One- 
ness of  thread,  but  by  the  diSerenee  in 
pitch  of  the  two  threads,  it  ia  evident 
that  the  screw  F  may  he  made  mncb 
□oarser  in  mtcb  than  those  of  ordinary 

Sresses,  ana  yet  speed  in  the  aseent  sad 
escent  of  the  plate  e  be  thereby  obtained. 
It  will  also  be  seen  that  the  power  may 
be  increased  to  an  extent  proportiooate  to 
imess  of  pitch,  to  which  the  two 
&re  made  to  approxiUMte. 
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It  ii  a  melaneholy  faet  that,  of  reoent 
date,  there  ha?e  been  le^eral  shipwreclu 
even  in  calm  summer  weathet,  within  a 
few  hundred  yardi  of  the  there. 

How  to  render  aid,  and  ensure  a  greater 
amoant  of  safety,  cannot  fail  to  be  inte* 
restiog  to  all. 

Notwithstanding  the  many  disssters 
consequent  upon  carelessness  and  igno- 
rance which  nave  already  been  so  dis- 
tressing, it  is  much  to  be  feared  the  sad 
experience  of  the  past  will  not  guarantee 
perfect  management  for  the  future. 
That  there  are  many  shipwrecks  purely 
accidental,  and  beyond  all  calculation 
and  control  of  man,  is  a  truth  which  can- 
not be  doubted ;  and  to  Providence, 
therefore,  in  suoh  cases,  all  should  be 
resigned*  It  is,  however,  in  the  power 
of  umost  every  one  to  provide  in  some 
measure  against  the  severity  of  most 
accidents,  by  familiarizing  the  mind  with 
cases  of  danger,  and  studying  and  prac- 
tising means  of  escape  and  prevention. 
By  familiarising  the  mind  with  circum- 
stances of  danger,  there  will  be  much 
more  chance  of  coolness  and  presence  of 
mind  being  manifested,  and  evil  averted 
when  calamity  overtakes,  than  when  the 
mind  is  unenlightened  and  void  of  re- 
sources and  experience. 

From  the  maritime  traffic  and  inter- 
course of  our  country,  and  the  dangers 
of  navigation,  it  certainly  ought  to  form 
an  important  part  of  the  education  of 
youth  to  learn  to  swim,  and  become 
familiar  with  the  motion  of  the  body  in 
the  great  liquid  element.  Man,  however, 
from  his  structure,  is  not  calculated  for 


powerful  or  nrolonged  swimming.  Hav- 
ing neither  nns  nor  webbed  feet,  he  can 
exert  little  of  his  muscular  strength  in 
propulsion  of  the  body,  and  he  soon  be- 
comes exhausted  from  the  difficulty  of 
sustaining  the  motion  of  the  legs  and 
arms  in  the  water.  The  muscles  of  the 
legs  being  more  powerful  than  those  of 
the  arms,  it  is  evident  that  if  the  power 
of  the  former  can  be  brought  principally 
into  effective  operation,  much  longer 
continuous  swimming  will  result. 

The  action  of  the  legs  and  feet  alone, 
although  to  some  extent  effective,  can- 
not propel  the  body  easily  through  the 
water,  as  the  action  and  re- action,  or 
the  propelling  and  retarding  powers, 
differ  only  to  a  small  amount.  If  the 
pushing  out  of  the  legs  (or  swimming 
stroke)  be  estimated  at  a  power  of  10, 
the  drawing  up  again,  preparatory 
for  a  new  stroke,  may  be  saia  to  repre- 
sent a  retarding  power  of  6,  and  thus 
out  of  a  total  power  of  16  exerted,  only 
4  (the  difference  between  the  propelling 
and  retarding  forces)  is  available  for  pro- 
pulsion, the  other  12  parts  going  merely 
to  exhaust  the  swimmer.  But  further, 
when  the  foot  is  forced  against  the  water, 
the  water  is  pushed  much  more  from  the 
body  than  the  body  from  it — or  in  en- 
gineering phrase,  the  **8lip*'  ia  great, 
owing  to  the  narrow  compass  of  the 
foot,  which  does  not  expose  sufficient 
breadth  of  surface  to  take  firm  hold  of 
the  water,  h  may  be  also  remarked, 
that  the  human  body  being  nearly  of  the 
same  specific  gravity  as  water,  unless  a 
person  in  the  water  have  the  assistance 
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of  some  floating  anbatance,  a  consider- 
able part  of  his  strength  gets  exhausted 
from  the  mere  efibrt  to  keep  his  head 
above  water.  In  all  cases,  therefore, 
it  is  of  great  importance  to  possess  one 
of  M'Intosh's  air-bags  or  some  other 
buoyant  body,  to  affix  round  the  waist, 
thus  allowing  all  the  muscular  energies 
to  be  expended  in  propulsion  aYone. 

When  a  shipwreck  takes  place,  the 
first  consideration  should  be  that  of 
poiiiion.  If  the  distance  from  shore  is 
so  great  as  to  render  it  altogether  impos- 
sible for  a  person  to  swim  ashore,  then 
he  ought  to  keep  on  all  hi$  chthet^  that 
the  heat  of  the  body  may  be  longer 
maintained,  and  the  vital  functions  pre- 
vented from  becoming  soon  benumbed, 
thereby  giving  a  better  chance  of  being 
picked  up  alive  by  a  boat  from  the  shore 
or  passing  ship.  When  the  shipwreck 
is  near  the  shore,  and  the  party  is  to 
avail  himself  of  the  floating  bag  and 
propelling  apparatus  I  shall  presently 
describe,  he  ought  to  be  divested  of  his 
coat  (although  he  may  keep  it  on)  and 
the  legs  of  his  trousers,  so  as  to  allow 
free  motion  of  his  own  legs. 

The  object  of  this  apparatus  is  to  en- 
able a  person,  in  case  of  emergency,  to 
swim  or  propel  himself  through  the 
water  with  the  facilitv  of  the  swan,  duck, 
or  other  aouatic  webbed  feet  birds  or 
animals,  and  thereby  to  possess  the  means 
of  saving  not  only  his  own  life,  but  the 
lives  of  others.  In  cases  of  shipwreck 
it  frequently  happens  that  the  lives  of  all 
on  board  might  be  saved  if  any  commu- 
nication with  the  shore  could  be  estab- 
lished; but,  in  a  rough  sea,  the  small 
propelling  efiect  afibrded  by  the  narrow 
surface  of  the  human  foot,  seldom  suf- 
fices to  enable  even  an  experienced 
swimmer  to  reach  the  shore.  Hitherto, 
the  only  effectual  means  of  communi- 
cating with  a  wreck  in  a  stormy  sea, 
have  been  by  Captain  Manby's  appara- 
tus for  throwing  a  light  rope  on  board, 
or  bv  life*  boats,  but  these  are  rarely  at 
hand  when  wanted,  and  generallv  many 
miles  from  the  scene  of  shipwreck. 

The  swimming  stockings  present 
various  advantages,  being  light,  portable, 
easy  of  application,  and  can  even  be  worn 
on  the  legs  without  incumbrance,  and 
thus  be  ready  for  use  in  the  moment 
of  need. 

But  it  is  not  in  cases  of  shipwreck 
only  that  the  invention  is  applicable.    In 


many  other  situations  it  may  become  the 
means  of  saving  life ;  and,  at  bathing- 
plsces,  it  may  be  most  advantageously 
used  as  a  means  of  healthy  and  invigoh* 
rating  exeicise.  Aided  by  the  apparatas, 
an  ordinary  swimmer  can  move  through 
the  water  with  a  facility  and  freedom 
which  add  greatly  to  his  enjoyment; 
while,  with  the  aid  of  a  floating  bsg,  a 
person  who  cannot  swim  at  all  may  be 
rendered  comparatively  independent  and 
enabled  to  escape  from  a  wreck  and 
reach  the  shore,  where  otherwise  he 
might  be  drifted  away  by  the  wind  and 
tide. 

The  swimming  apparatus  consists  of 
a  circular  piece  of  suitable  cloth,  sewed 
strongly  round  the  leg  of  a  stocking,  and 
kept  in  a  proper  position  for  expanding 
and  contracting  by  mean  of  cords  and 
wooden  ribs ;  it  resembles,  in  fact,  t 
small  umbrella  round  the  leg,  expand- 
ing when  pushed  against  the  water,  and 
closing  when  drawn  in  an  opposite  direc- 
tion. In  using  it  the  stockings  are  to  be 
drawn  on  the  legs  quietly  and  tightly, 
and  fastened  with  an  elastic  garter  below 
the  knee,  to  prevent  them  from  slipping 
down. 

To  make  the  most  rapid  progress 
through  the  water,  the  best  position  is  on 
the  back.  The  swimmer  ought  to  draw 
well  up,  and  strike  smartly  out,  each  leg 
alternate^,  in  the  line  of  motion  of  the 
body,  for  by  doing  so  a  more  continuous 
and  uniform  motion  is  kept  up  than  when 
both  legs  are  drawn  up  and  struck  out 
together.  The  leg  ought  to  be  held 
steady  for  an  instant  after  being  drawn 
up,  as  the  rush  of  water  after  it,  assists 
the  expansion  of  the  apparatus  previous 
to  taking  the  out  stroke,  which  conse- 
quently is  more  effective  from  the  ''slip'* 
being  less.  For  a  prolonged  swim,  an 
average  of  from  fifty  to  sixty  strokes  per 
minute  will  be  found  very  suitable  in 
point  of  speed  and  economy  of  strength; 
out  a  little  experience  on  the  part  of  the 
swimmer  will  soon  make  him  acquainted 
with  the  best  ways  of  using  the  stock- 
ings. The  expansion  of  the  cloth  rouod 
the  stocking  will  occupy  a  diameter  of 
from  12  to  16  inches,  which  affords  about 
a  square  foot  of  propelling  surface.  With 
a  pair  of  these  stockings  a  person  vavf 
swim  in  summer  weather  a  mile  (or 

f>leasure,   and  several  miles  if  for  his 
ife. 
On  Thursday,  August  15,  a  person 
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swam  tero88  the  Frith  of  Forth,  at 
Qneensferry,  accomplishing  the  distance 
of  nearly  two  miles  in  50  minates,  and 
without  fatigue. 

John  Cox. 

Gorgie  MUlB,  Edxie,  Augatt  19, 1860. 

MATHSMATICAL   PBEIODICALS. 

XXIL    MisceUanea  Curiosa  Mathe* 

matica. 

(Concluded  from  page  154.) 

Art.  LIV.-— On  the  Curve  which  a 
Projectile  describes  in  a  Uniform  Medi- 
um, that  resistetb  in  any  multiplicate 
ratio  of  its  Velocities. 

Art.  LV. — A  short  Essay  on  the  Sail 
and  Rudder  of  a  Ship.  By  Mr.  Ben- 
jamin Donn. 

Art.  LVI.— The  ElemenU  of  the 
motion  of  the  Comet  of  1743-4.  By  the 
BeT.  Stephen  Bolton. 

Art.  LYII.— Conclusion  of  the  Method 
for  finding  Fluents  from  Mr.  Emerson's 
Table.    By  F.  Holliday. 

*^*  At  the  conclusion  of  this  paper 
the  writer  takes  occasion  to  tell  Walton- 
iensis  (Mr.  Landen),  *'  that  it  is  plain 
he  did  not  understand  what  he  was 
writing  ahout,"  when  he  objected,  in 
pp.  102-3,  Turner^s  ExercUes,  to  Mr. 
£2mer8on*8  treatment  of  Fluzional  Equa- 
tions ;  and  by  way  of  amendment,  offers 
several  corrections  of  Mr.  Landen*s  re- 
sults. These  emendations,  however, 
consist  in  nothing  more  than  the  sub- 
stitution of  +  where  Waltoniensis  only 
writes  — ,  agreeably  to  the  nature  of  the 
Problem  under  discussion.  Both  Mr, 
Holliday  and  **  an  ingenious  correspond- 
ent, Amicus,"  agree  that  Mr.  Landen*s 
"  objections  proceed  only  from  his  ig- 
norance of  the  subject,  or  the  prejudice 
of  party  ;"  and  consider  it  '*  a  pity  that 
an  ingenious  person  should  censure  an 
Author  of  reputation  without  any  reason, 
and  expose  bis  own  judgment  merely 
for  the  sake  of  party,  and  have  no  other 
way  of  raising  his  merit  than  by  detract- 
ing from  that  of  others.*'  In  the  same 
paper,  however,  thev  excuse  Mr.  Emer- 
son's mietake  by  observing,  that  *'he 
does  not  propose  to  give  the  correct 
fluent  in  that  proposition,  but  in  a  pro- 
position afterwards ! "  The  discontinu- 
ance of  both  the  MieceUanea  and  the 
Exercises  would  prevent  any  reply  from 
Waltoniensis,  if  indeed  such  were  neces- 
sary ;  for  although  he  may  have  been 


subject  to  the  frailties  of  human  nature 
in  several  particulars,  there  does  not 
appear  sufficient  reason  for  the  imputa- 
tions contained  in  the  preceding  extracts. 
The  controversy  between  Heath  and 
Simpson  was  engrossing  considerable 
attention  at  this  period,  and  it  is  not  to 
be  wondered  at,  if  so  decided  an  Emer- 
sonian as  HoUiday  should  feel  himself 
somewhat  aggrieved  by  the  freedom  with 
which  the  oversights  of  his  favourite 
were  handled  by  some  of  the  disputants. 

Art.  LYIII.— Two  Problems  in  Sum- 
mation of  Series.    Bv  F.  Holliday. 

*«*  It  will  be  evident  from  the  pre- 
ceding list  that  pure  Geometry  engaged 
but  a  small  share  of  the  attention  of 
mathematicians  at  this  time ;  some  three 
or  four  of  the  articles  being  all  that 
make  any  approach  to  a  geometrical 
character.  On  the  contrary,  Newton's 
Prmcipia^  Physical  Astronomy^  and 
the  Applications  of  the  Fluxicnal  Cal- 
culus, were  cultivated  with  considerable 
ardour  by  the  correspondents  of  the 
MisceUanea,  which,  on  this  account, 
roust  have  rendered  much  assistance  to 
students  in  their  analytical  researches. 
The  conductor,  too,  was  an  ardent  ad- 
mirer of  Emerson  and  his  writings,  and 
from  the  fact  of  both  being  very  ex- 
tensive contributors,  the  main  features 
of  the  work  have  much  in  common  with 
the  earlier  publications  of  that  somewhat 
peculiar  Author. 

Questions,  —  The  total  number  of 
mathematical  questions  in  both  volumes 
of  this  periodical  is  208,  of  which  195 
received  solutions.  Of  these  2  belong 
to  Chances,  3  to  Arithmetic,  3  to  Series, 
10  to  Geometry,  18  to  Astronomy,  11 
to  Mechanics,  27  to  Algebra,  30  to  Plane 
and  Spherical  Trigonometry,  29  to  the 
Application  of  Algebra  to  Geometry, 
Mensuration,  &c.,  and  62  to  the  Doc- 
trine of  Fluxions  and  its  Applications. 
The  collection  of  Problems  at  the  end 
of  Emerson's  Algebra  may  be  referred 
to  as  making  the  nearest  approach  to  a 
facsimile  of  this  department  of  the 
Miscellanea ;  for  although  notation  had 
been  much  improved  by  various  writers 
when  the  Algebra  was  published  (1764), 
Mr.  Emerson  was  not  the  person  to  lay 
aside  established  usage,  and  adopt  any 
such  ''new-fangled  fooleries"  as  im- 
proved notation  and  modernised  methods 
of  treating  mathematical  subjects. 
Ques.  8  is  proposed  by  Hurlothrumbo 
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(SimiMion)i  and  giTet  the  difference  of 
azimuths  of  three  known  stars  at  the 
same  time  to  find  their  altitudes  and  the 
latitude  of  the  place.  It  had  been 
wrong  printed  in  the  Gentleman's  Maga- 
zine for  June  1788,  and  was  here  solved 
by  Philofluentimecanalgegeomastrolongo 
(Emerson). 

Ques.  14  gives  a  point  A  in  a  reo 
tangular  billiard-table,  and  requires  to 
strike  a  ball  of  a  given  diameter,  so  that 
after  thres  reflections  it  shall  pass 
through  the  same  point  A.  From  the 
frequency  with  wnich  cases  of  this 
inquiry  have  been  propcsed,  it  would 
appear  to  have  been  a  favourite  specula- 
tion with  geometrical  students.  Various 
forms  of  the  problem  may  be  met  with 
in  the  Diaries^  the  Mathematician,  the 
Math.  Companion,  &c. ;  and  it  may  be 
added,  that  not  only  the  usual  forms,  bat 
their  converses  and  extension  to  the 
ellipse  are  very  elegantly  treated  in  the 
MS.  remains  of  that  distinguished  geo- 
meter, the  late  J.  H.  Swale,  of  Liver- 
pool. 

Ques.  20  is  another  by  Hurlothrumbo, 
which  is  again  answered  by  Emerson 
under  his  extraordinary  signature.  It 
inquires  **  what  form  a  mass  of  homo- 
geneous matter  must  take,  that  the  attrac- 
tion thereof  on  a  corpuscle,  somewhere 
in  or  without  its  surface,  may  be  the 
greatest  possible.  Also  what  is  the  ratio 
of  this  attraction  to  the  greatest  whereby 
the  corpuscle  can  be  affected,  when  the 
same  matter  is  in  the  form  of  a  sphere.'* 

Ques.  28  investigates  "  a  general 
theorem  for  the  convex  superficies  of  the 
unguis  made  by  a  plane  cutting  a  cone 
parallel  to  its  side :"  it  was  proposed  by 
Mr.  N.  Oates,  and  answered  by  Emer- 
son (Philo.,  &c.)  and  Mr.  'William 
Brown. 

Ques.  29  is  proposed  by  Mr.  Holli- 
day,  and  requires  *'  a  point  within  a 
triangle,  such  that  the  sum  of  its  distances 
from  the  angular  points  may  be  a  mini- 
mum." 

The  question  appears  to  have  been 
first  proposed  by  Fermat  to  TorricelU, 
who  re- proposed  it  to  Yiviani  in  a  form 
very  similar  to  the  preceding.  Vieta 
paid  some  attention  to  it  in  his  Opera 
Math,,  p.  345,  and  an  algebraical  solu- 
tion is  given  by  Newton  in  Prob.  27  of 
the  Arith,  Universalis.  Professor  Simp- 
son gave  demonstrations  in  several 
places :— in  his  Fhuoions,  £x.  12,  p.  26, 


Ed.  1623;  Algebra,  Prob.  58;  Ma*, 
and  Minima,  Prob.  3 ;  Appendix  to  GeO" 
metry,  Prob.  31;  Select  Exercises, 
Prob.  56;  most  of  which  are  distin- 
guished for  his  usual  elegance.  New- 
ton's solution  was  transferred  by  Emer- 
son into  the  Collection  of  Problems 
(No.  107)  at  the  end  of  his  Algebra, 
and  Viviani's  geometrical  demonstra- 
tion has  been  given,  accompanied  by  an 
appropriate  reference,  as  Prob.  6,  Sect. 
3,  of  Cresswell*s  Maximum  and  Mvu- 
mum.  The  same  inquiry  also  forms 
Prop.  35,  Book  iii.,  of  Leslie's  Geome- 
trical Analysis,  and  an  interesting  varia- 
tion was  proposed  by  Mr.  D.  T.  Sheri* 
dan  as  Ques.  378,  No.  xxi.  of  the 
Maihematical  Conmanion  for  1818, 
where  it  was  elegantly  treated  by  "  A.  B. 
L."  (Miss  Lousada)  and  Mr.  John 
Baines,  of  Nottingham.  Dr.  Wallace 
took  up  the  subject  in  pp.  111-124  of 
his  Geometrical  Theorems  and  Analv- 
tieal  Formula,  treating  most  of  the 
principal  cases  very  fullv  by  his  method 
of  focal  points,  and  giving  at  the  same 
time  a  sketch  of  its  early  historical  fea- 
tures ;  he  had  also  previously  given  a 
memoir  involving  similar  considerations 
in  vol.  vl.  of  the  Cambridge  PhiL 
Transactions,  It  would  not  be  difficult 
to  increase  die  list  of  references  to  s 
considerable  extent,  but  as  they  sre 
mostly  transcripts  from  preceding  au- 
thors, it  could  serve  no  useful  purpose: 
— it  may,  however,  be  mentioned  Uiat 
Professor  Davies  has  given  a  beautiful 
expression  for  the  sum  of  the  lines  when 
a  minimum,  in  vol.  i.  Ex.  36,  p.  470,  of 
his  edition  of  Button's  Course,  which 
has  been  elegantly  inveatigated  as  Ques. 
1697  of  the  Lady's  and  Gentleman' t 
Diary  for  1843. 

Ques.  61  gives  the  sum  of  the  sides, 
the  vertical  angle,  and  the  perpendicu- 
lar, to  construct  the  triangle: — it  wis 
proposed  by  Mr.  Thomas  Simpson,  and 
answered  by  Mr.  John  Turner. 

Ques.  84  is  proposed  by  Turner,  and 
gives  a  triangle  in  species  "  to  inscribe 
therein  another  given  triangle,  so  that 
the  triangle  given  in  species  may  be  a 
maximum.'*  Solutions  by  means  of 
flu>:ion8  are  given  by  Emerson  [Fhilo.t 
&c.),  Jepson,  and  the  proposer. 

Ques.  88  relates  to  the  ascent  and 
descent  of  a  j^rojectile  in  a  medium  of 
uniform  density,  and  is  said  by  Mr. 
HolUday  to  have  been  **  proposed  and 
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solved  by  a  conceited  foreigoer  (Ber- 
nouilli),  who  is  perpetUBUy  boasting  of 
his  own  performances,  and  at  the  same 
time     depreciating    those     of    others, 
especially  the   English  methematlcians 
(against  whom  he  seems  to  have  a  par- 
ticular spite),  not  excepting  Sir  Isaac 
Newton  nimself  ;*'  but  It  so  happened 
that  "  the  solution,  on  which  he  spends 
no  less  than  twenty  pages  in  quarto^-^ 
is  wide  enough  from  the  truth"     A 
slmi'ar  question  had  been  proposed  in 
the    Qentlewkan*s    Magazine    oy    Mr. 
Landen,  the  solution  to  which  was  cor- 
rected by  Mr.  Emerson  in  his  Fluxions ; 
both  of  which  are  reprinted  in  No.  2,  of 
the  Miscellanea.    The  subject  is  again 
resumed  in  Ques.  118,  when  elaborate 
solutions  were  given   by  Holliday  and 
Emerson   (Philo.,  &c.),  the  former  of 
whom  takes  occasion  to  term  John  Ber- 
nouilii  a  "  boasting  mathematical  Hec- 
tor," because  '*he  glories  exceedingly 
that  he  has  given  a  solution  shorter  and 
more  general  than  Sir  Isaac  Newton  in 
his  Prtncipia.*' 

Ques.  94  relates  to  the  subject  of 
gunnery,  and  was  proposed  by  Mr.  R. 
Bobinson  in  order  that  an  extensive 
series  of  problems  respecting  projectiles 
might  be  demonstrated.  He  gives  the 
investigation  of  24  theorems  and  12 
problems,  to  which  a  "  Table  of  Gun- 
nery" is  added  by  the  editor.  The 
subject  was  again  resumed  in  Ques.  19, 
vol.  ii.,  by  Mr.  Benjamin  Donn,  who 
added  ten  problems  as  a  completion  of 
Mr.  Robinson's  theory.  The  results  are 
those  usually  obtained  in  the  theory  of 
projectiles  in  vacuo. 

Ques.  114  is  proposed  by  Gamston 
Retford  (Holliday  ?)  in  order  "  to  deter- 
mine the  quantity  of  degrees  whereby 
the  moon  is  retarded  by  the  action  of 
the  sun,  while  the  earth  describes  about 
the  sun  the  least  given  arc  possible;" 
an  elaborate  solution  is  given  by  H(olli- 
day)y  which  occupies  no  fewer  than  nine 
quarto  pages. 

Ques.  124  determines  the  length  of  a 
string  that  will  reach  round  two  wheels 
of  given  diameters,  placed  at  a  given 
distance  from  each  other. 

Ques.  133  investigates  the  radius  of 
the  mammum  circle  in  the  Arbelon  of 
the  ancients: — it  was  proposed  by  Mr. 
John  Ash,  and  answered  by  Mr.  W. 
JepBon. 

Ques.  18,  vol.  iu,  requires  the  place 


where  an  eye  must  be  posited  in  the  line 
of  centres,  so  as  to  see  equal  surfaces  of 
the  earth  and  moon : — one  case  of  a 
problem  which  has  found  its  way  into 
almost  every  mathematical  periodica], 
and  has  been  claimed  as  new  by  more 
than  one  individual  in  recent  times. 

Ques.  31,  vol.  ii.,  is  the  only  problem 
in  the  Miscellanea  to  which  a  purely 
geometrical  solution  is  given,  indepen- 
dently of  numerical  data.    It  was  pro« 
posed  by  '*  Philopesos,"  and  gives  "two 
triangles  ABC,  DEF,  to  inscribe  a  tri- 
angle in  ABC  that  shall  be  equiangular 
to  DEF."      An  algebraical  solution  is 
given  by  '*  Amicus,"  and  geometrical 
ones  by  Mr.  J.  Wiggles  worth  and  the 
proposer,  whose  construction  and  de- 
monstration are  so  satisfactory  that  the 
editor  '*  returns  thanks  to  this  gentleman, 
and  should  be  glad  of  more  problems  of 
this  nature,  as  he  seems  capable  of  the 
arduous  tasks  in  geometry,  which  sort 
of  problems  will  be  useful,  and  giv  ethe 
reader  a  clear  and  perfect  idea  of  the 
method  of  demonstration."     Such  re- 
marks from  the  editor  of  a  mathemaical 
periodical  of   considerable   circulation, 
afford  a  curious  proof  of  the  low  ebb  to 
which  the  study  of  the  ancient  geometry 
had  subsided,  previously  to  its  revival 
under  Simpson  and  his  immediate  suc- 
cessors. 

Contributors. — Messrs.  Arwin,  Bam- 
field,  Bevil,  Bolton,  Brown,  Bulman, 
Chappie,  Charlton,  Coleridge,  Cowper, 
Crossley,  Davies,  Dent,  Donn,  Dunn, 
£p worth,  Farrer,  Gregory,  Garrard, 
Hammond,  Hart,  Hartley,  Hauxley, 
Holliday,  Jepson,  Kingston,  Leonard, 
Malham,  "  Morpethiensis,"  "  Oxonien- 
sis,"  **  Philofluentimecanalgegeomastro- 
longo"  (Emerson),  Powle,  Keed,  Ro- 
binson, Sharp,  Simpson,  Smith,  Street, 
Sutton,  Todd,  Turner,  Waine,  Ward, 
Williams,  Wigglesworth,  Western,  Yew- 
land,  &c.,  &c. 

PublieatUm.'— From  the  fact  that  the 
first  volume,  comprising  nine  numbers, 
was  not  completed  before  about  April, 
1749,  we  are  led  to  infer  that,  although 
the  publication  was  announced  as  guar' 
terly,  it  really  took  place  half-yearly,  or 
at  irregular  intervals.  The  last  Jive 
numbers  extended  over  a  period  of  about 
four  years;  so  that  this  publication  was 
well  nigh  yearly.  All  the  work  appears 
to  have  been  printed  "  for  Edward  Cave, 
at  St.  John's  Gate,  London,"  the  well- 
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known  proprietor  of  the   Gentleman's 
Magazine, 

Thomas  Wilkinson. 

Burnley,  Lancashire,  Aug.  19,  1850. 

JBrrata. 

Yd.  &2,  p.  446,  line  20,  col.  2,  for  MUcMl,  read 
WUch€lL 

Vol.  52,  p.  447,  line  2,  col.  1,  for  MitcheU,  read 
WiUheU. 

Vol.  52,  p.  44«,  line  52,  col.  1,  for  Aoojm,  read 
kttoft,  ^ 

PBOFESSOI^     page's      BLBCTRO-M  AONBTIC 
MOTIYB  ENGINES. 

ProfesBor  Page,  in  the  lectures  which  he 
ii  now  delivering  before  the  Smithsonian 
Institution,  atatea  that  there  is  no  longer 
any  doabt  of  the  application  of  this  power 
aa   a  snbatitnte  for  ateam.      He  exhibited 
tlie  most  impoaing  experiments  ever  wit- 
neased  in  this  branch  of  aeience.    An  im- 
mense bar  of  iron,  weighing  160  lbs. »  was 
made  to  spring  up  bj  magnetic  action,  and  to 
moye  rapidly  up  and  down,  dancing  like  a 
feather  in  the  air,  without  any  visible  sup- 
port.   The  force  operating  upon  the  bar  he 
stated  to  average  300  lbs.  through  ten  inches 
of  its  motion.     He  said  he  could  raise  this 
bar  100  feet  as  readily  as  ten  inches,  and 
he  expected  no  difficulty  in  doing  the  same 
with  a  bar  weighing  one  ton,  or  a  hundred 
tons.    He  could  make  a  pile-driver,  or  a 
forge  hammer,  with  great  aimplicity,  and 
could  make  an  engine  with  a  stroke  of  6, 
12,  20,  or  any  number  of  feet.    1  he  most 
beautiful  experiment  we  ever  witnessed  was 
the  loud  sound  and  brilliant  flash  from  the 
galvanic  spark,  when  produced  near  a  cer- 
tain point  in  his  great  magnet.     Each  snap 
waa  aa  loud  aa  a  pistol,  and  when  he  pro- 
duced  the  aame  apark  at  a  little  diatance 
from   thia  point  it  made  no  noise  at  all. 
This  recent  discovery  is  said  to  have  a  praC' 
tical  bearing  upon  the  construction  of  an 
electro-magnetic   engine.      Truly   a    great 
power  ia  here ;  and  where  ia  the  limit  to  it  ? 
He  then  exhibited  faia  engine  of  between 
four  and  five  horses  power,  operated  by  a 
battery  contained  within  a  spsce  of  three 
cubic  feet.     It  looked  very  unlike  a  mag- 
netic  machine.      It  was    a    reciprocating 
engine  of  two  feet  stroke,  and  the  whole 
engine  and  battery  weighed  about  one  ton. 
When  the  power  was  thrown  on  by  the 
motion  of  a  lever,  the  engine  started  off 
magnificently,  making  114  strokes  per  mi- 
nute ;  though,  when  it  drove  a  circular  saw, 
10  inches  in  diameter,  sawing  up  boards  an 
inch  and  a  quarter  thick   into   laths,  the 
engine  made  but  about  80  strokes  per  mi- 
nute.   There  was  great  anxiety  on  the  part 
of  the  spectators  to  obtain  specimens  of 
these  laths  to  pre»erye  aa  trophies  of  this 
great  mechanical  triumph.    The  force  ope- 


rating upon  this  great  cylinder,  throoghost 
the  whole  motion  of  two  feet,  was  stated  to 
be  600  lbs.  when  the  engine  was  moving 
very  alowly,  but  he  had  not  been  able  to 
ascertain  what  the  force  was  when  the  engine 
was  running  at  a  working  speed,  though  it 
was  considerably  less.  The  most  important 
and  interesting  point,  however,  is  the  expense 
of  the  power.  Professor  Page  stated  that 
he  had  reduced  the  cost  so  far  that  it  wis 
less  than  steam  under  many  and  most  con- 
ditions, though  not  so  low  as  the  cheapest 
steam  engines.  With  all  the  imperfections 
of  the  engine,  the  conaumption  of  3  lbs.  of 
zinc  per  day  would  produce  one  horse  power. 
The  larger  his  engines,  contrsry  to  wbst 
has  been  known  before,  the  greater  the 
economy.  Profeasor  Page  was  himself  sar- 
piised  at  the  result.  There  were  yet  prac- 
tical difficulties  to  be  overcome,  the  battery 
has  yet  to  be  improved,  and  it  remains  yet 
to  try  the  experiment  on  a  grander  scale— to 
make  a  power  of  100  horses,  or  more. 
Truly  the  age  is  fraught  with  wonders,  and 
we  can  now  look  forward  with  certainty  to 
the  time  when  coal  will  be  put  to  better  nsei 
than  to  bam,  scald,  and  destroy.— ATs/toso/ 
Intelligencer  (American  paper). 


THE  BLECTKIC  TELEGRAPH  BETWEEN  BNO- 
LAND  AND  FRANCE.  —  EXTENSION  TO 
laELAHD   AND   AMBaiCA. 

The  long- promised  experimental  opera- 
tiona  for  eatablishhig  a  telegraphic  eomma- 
nication,  by  meana  of  wires  sunk  in  the 
Channel  between  Dover  and  Calais,  com- 
menced at  Dover  on  Tuesday,  the  27th 
August.  At  one  o'clock,  the  General  Ship* 
owner's  steamer,  Ooliath,  waa  in  readineiff 
steam  up,  at  Dover  Harbour,  to  start  across 
the  Channel,  with  all  the  neceasary  appara- 
tus and  machinery  on  board,  and  a  crew  of 
about  thirty  men,  consisting  of  pilots  and 
sailors,  under  the  superintendence  of  Meiin. 
Jacob  Brett ;  W.  Reid ;  C.  J.  Wollastoo, 
C.E. ;  F.  Edwards  and  others.  Between  the 
paddle-wheels,  in  the  centre  of  the  vesid, 
was  a  gigantic  drum,  or  wheel,  nesrly  15 
feet  long  and  7  feet  in  diameter,  weighing 
7  tons,  and  fixed  on  a  strong  framework. 
Upon  it  was  coiled  up  in  close  oonvolutioni 
about  thirty  miles  of  telegraphic  wire  en- 
cased in  a  covering  of  gutta  percba  half  to 
inch  in  diameter.  The  point  proposed  to 
be  reached,  Cape  Grinei,  the  nearest  Isnd- 
mark  to  the  English  coast,  and  between 
Calais  and  Boulogne,  is  a  distance  of  21 
miles,  so  that  a  surplus  supply  of  nine  mites 
of  wire  was  held  in  reserve  for  the  purpoie 
of  slackening.  The  intention  was  to  steta 
out  at  five  miles  an  hour,  to  pay  out  pro- 
gressively the  whole  extent  of  telegraphic 
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tackle,  and  to  imbed  the  wire  by  meana  of 
leaden  elanpa,  of  which  there  were  lome 
hundreds  on  board,  of  20  Ibi .  and  25  lbs. 
weight,  in  the  bottom  of  the  sea.    The  ves- 
sel was  provisioned  for  the  day,  and  Capt. 
Bullock,  of  Her  Majesty's  iteam-ship  Wid"- 
geon,  caused  the  tract  of  the  nayigation  to 
be  marlced  in  as  direct  a  route  as  possible, 
by  placing  a  series  of  pilot  buoys  with  flags 
cm  the  route,  besides  being  prepared  to 
accompany  the  experimental  cruise  with  his 
own  Teasel  as  a  teoder.     The  connecting 
wirea  were  placed  in  readiness  at  the  Go- 
Tcmment  Pier  in  the  harbour,  and  likewise 
at  the  Cape,  where  they  run  up  the  face  of 
the  acelivity,  which  is  124  feet  above  sea- 
mark.   The  necessary  batteries  and  mani- 
pulators were  all  on  board,  but  as  a  gale 
and  rolling  sea  unexpectedly  sprung  up  over 
a  previously  comparatively  calm  sea,  it  was 
deemed  unadvisable  by  the  experimenter  to 
venture  out,  and  the  operation  was  adjourned. 
Some  interesting  experiments,  however,  were 
made  on  a  smaU  scale,  to  show  the  practi- 
cability of  the  plan.    A  mile  of  wire  was 
paid  out  off  deck  from  the  pier,  to  Shakes- 
pear's  CliflT,  and  the  sinking  process  was 
proTed  to  be  practicable  of  performance. 
A  communication  to  the  following  effect 
was  also  sent  through  24  miles  of  wire:— • 
"  Printed  by  Electric  Telegraph,  on  board 
the  Goliath  iteam-boat."    On  Wednesday 
morning,  tbe  experiment  was  renewed  with 
complete  success.   The  Goliath  started  from 
Dover  at  half- past  10  o'clock,  provisioned 
for  the  day,  with  a  crew  of  about  thirty  men, 
and  proceeded  at  a  rate  of  about  four  miles 
per  hour,  preceded  by  the  Widgeon,  Capt. 
Bullock,  R.N.,  as  pilot,  who  had  caused  the 
track  in  a  direct  line  to  Cape  Grinez  to  be 
marked  by  buoys  and  flsgs  on  staves.    The 
wire  continuously  streamed  out;    and  at 
every  sixteenth  of  a  mile,  a  leaden  clamp  or 
weight,  as  mentioned  above,  was  securely 
riveted  on,  to  secure  it  at  the  bottom  of  the 
tea.    Interesting  salutations  were  kept  up 
hourly  during  the  progress  of  submerging 
the  wire  between  the  gentlemen  on  board 
and  Mr.  John  Brett,  who  printed  the  first 
message  across  the  Channel. 

The  sea  at  Dover  is  about  30  feet  deep, 
increasing  as  the  trsck  proceeds  to  about  30 
fathoms,  or  180  feet,  which  is  the  greatest 
depth,  except  in  mid-channel,  where  there  is 
a  point  called  the  Ridge,  and  another  the 
Yam,  both  shallows,  and  dreaded  by  naviga- 
tors—one 17  miles  in  length,  and  the  other 
12.  Between  these  there  is  a  deep  sub- 
marine valley,  surrounded  by  shifting  sands, 
in  which  ships  lose  their  anchors,  and  fisher- 
men their  nets.  The  wire  was,  however, 
safely  sunk  across  these  to  a  depth  wliich, 
it  is  hoped,  will  place  it  out  of  the  reach  of 
anchors  or  monsters  of  the  deep.    At  half- 


past  eight  in  the  evening,  the  Goliath  safely 
arrived  on  the  French  side  of  the  Channel ; 
aod  the  other  end  of  the  wire  was  run  up 
the  cliff  at  Cape  Grinez  to  its  terminal  sta- 
tion. Complimentary  messages  between 
England  and  France  immediately  took  place; 
and  theie  two  countries  will  now  interchange 
correspondence  by  a  messenger  which  sets 
time  and  detention,  wind  and  storm,  at 
defiance. — Daily  Papert. 

The  establishment  of  an  electro- telegra- 
phic communication  across  the  Straits  be- 
tween England  and  France  has  been  for  a 
considerable  time  foreseen,  as  one  of  the 
most  natural  in  the  train  of  consequences 
resulting  from  the  modem  application  of 
electricity  to   the   transmission  of  intelli- 
gence between  distant  parts.    If  a  line  of 
wire  could  convey  the  electric  impulse  for 
thousands  of  miles  Ofer  the  surfaioe  of  the 
earth — as  it  has  done  and  is  doing— there 
could  be  nothing  in  the  nature  of  things  to 
prevent  it  from  being  equally  efficacious  if 
carried  under  the  earth  or  even  under  water ; 
granted  always,  what  no  one  has  been  heard 
to  dispute  that  it  is  in  the  power  of  art  to 
protect  the  wire  from  whatever  antagonis- 
tic inflaences  it  may  be  exposed  to  when 
laid  down  under  earth  or  water.     Trials 
of  submerged  lines  of  wire  had,  in  fact, 
been  made  with  perfect  success  across  the 
Thames  and   the  Hudson — ^both  tolerably 
broad  rivers ;  and  it  was  not  to  be  doubted 
that  what  could  be  accomplished  in  this  way 
for  one  mile,  coald  be  accomplished  for 
thirty  or  fifty,  or,  indeed,  any  number  of 
miles.    It  was  but,  in  any  ease,  to  make  the 
line  of  submerged  wire  longer— to  sink  it 
(perhaps)  deeper — and  (if  deeper)  to  protect 
it  better.    The  simplest  of  things,  however, 
when  csrried  out  on  a  large  scale  require 
often,  as  in  this  instance,  for  the  doing  of 
them,  qualitiea  of  a  high  order — great  enter- 
prize,  great  perseverance,   great  executive 
powers  of  construction  and  direction.    It 
was  a  great  thing,  assuredly,  to  undertake  to 
underlay  a  sea  of  some  thirty  miles  wide 
with   one   continuous  line  of  communica- 
tion— a  single  break  or  flaw  in  which  would 
be  fatal  to  the  whole  ;  there  was  the  risk  of 
failure   to  be  braved ;    and  in    any  event 
much    expenditure    of    money,  time,   and 
(roable  to  be  adventured  on  the  issae ;  and 
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beyond  all  doubt  or  quettioo,  it  ia  a  great 
thing  to  hare   saooeBifiiUy    aocomplbhed. 
To  all  tucb  honour  ai  belongs  to  the  per- 
forming of  a  great  nndertaking  well  Messri. 
Jacob  and  John  Brett,  the  engineeri  of  the 
DoTer  and    Calais   line  of   telegraph    are 
richly  entitled.    The  newspapers  say  that 
they  haTC  obtained  **  the  ezclnsiTO  right  of 
electric  communication  between  this  country 
and  France  for  ten  years."    We  do  not  well 
see  how  this  can  be,  looking   at  the  legal 
difficulties  in  the  way  ;  but  we  are  sure  that 
no  reward  they  can  haye  secured  to  them- 
selves will  be  too  great  for  the  prodigious 
adTantages  which  they  have  secured  by  their 
indindnal    ezertious,     not    only    to    both 
England    and   France,  but    to   the   world 
at    large.      For    an    electric  telegraph  to 
Calais,   is    not    a  thing   which    will  stop 
there.     It  is  a  telegraph  to  Vienna,  to  Mos- 
cow, to    Constantinople,   to    Ispahan,  to 
Delhi,  to  Calcutta, — to  the  remotest  bounds^ 
in  short,  of  Europe  and  Asia.     A  few  years 
ago  people  laughed  when  Lord  Palmerston 
predicted  at  the  Southampton  Meeting  of 
the  British  Association,  that  a  time  might 
come  when  on  the  Minister  of  the  day  being 
asked  in  Parliament,  *'  Whether  it  was  true 
that  a  war  had  broken  out  in  India?"  would 
reply,  "Wait  an  instant  till  I  telegraph  the 
Gofemor-General,  and  I  wiU  tell  yon.*' 
What  was  thought  but  a  good  joke  in  1843 
is  now,  in  1850,  in  the  course  of  being  actu- 
ally accomplished ;  and,  ere  a  few  yean  moroi 
is  likely  to  take  its  place  amongst  the  sober 
realities  of  the  age.    Nor  to  the  Old  World 
alone  need  our  views  of  the  ultimate  progress 
of  electro-telegraphy  be  confined :  for  since 
the  English  Channel  has  been  crossed,  the 
orosshag  of  the  Irish  must  follow  next  as 
but  a  matter  of  course ;  and  Ireland  once 
reached,  there  lies  but  a  couple  of  thousand 
miles  of  water  or  so  between  the  Old  World 
and  the  New.    We  say  '*  but,"  for  after  all 
there  is  the  practical  difficulty?    Not  in 
producing  the  length  of  wire  required ;  for 
4mif  Ungih  of  wire  can  be  spun— not  in 
ooTcring  and  insulating  the  wire ;  for  thou- 
sands of  miles  of  wire  can  be  covered  and 
insulated  just  as  readily  and  surely  as  one-— 
nor  yet  in  laying  it  down,  as  the  Dover  and 


Calais  experiment  has  fully  shown.  His 
only  real  difficulty  in  the  case,  we  apprs- 
hend,  will  be  to  find  ship-room  for  the 
enormous  coil  of  wire  that  would  be  re- 
quired; but  this  is  an  objection  whidi 
vanishes  before  the  recollection  of  moh 
leviathan  structures  as  the  CtmMia  and 
Qreai  Britain,  Besides,  mesns  may  be 
found  to  effect  on  board  the  laymg-dowB 
vessel  a  perfect  junction  of  difTerent  lengths 
of  wire,  so  as  to  allow  of  two,  three,  or 
more  reels  being  employed.  We  sssome,  of 
coarse,  that  battery  power  sufficient  to 
transmit  the  electric  impulse  through  a  wire 
of  some  two  thousand  miles  long  is  at  oar 
command ;  but  though  we  are  not  aware 
of  any  recorded  experiments  that  would 
justify  us  in  taking  the  possibility  of  thii 
for  granted,  we  know  that  the  recently  in- 
vented reeeiving  magnei  of  Morse  is  founded 
on  the  principle  of  counting  for  nothing  the 
mere  distance  (^  which  the  dectrie  mesnge 
has  to  be  trao^itted ;  and,  at  all  eventi, 
the  fact  is  one /capable  of  tentative  determi- 
nation on  land  before  a  single  yard  of  an 
Atlantic  line  need  be  laid  down.  The  Old 
and  New  Worlds  being  thus  united,  we 
should  then  see  the  dream  of  the  poet  even 
mere  than  realised;  the  earth  "girdled 
nowid''  abottt^not  in  "  forty  mmuies"— 
hot  in  a  thousandth  part  of  the  time— hi  a 
ilngks  beat  of  the  dock.  What  would  sll 
the  other  triumphs  of  human  genius  be  to 
this  ?  Time  and  distance  literally  annihi- 
lated throughout  the  bounds  of  the  plenet 
which  we  inhabit  1  A  triumph  only  to  be 
transcended  when  the  planets  shall  them' 
sdves  begin  to  tdegraph  one  another— whidi 
is  one  of  the  very  few  things  which,  ui  this 
age  of  art-miracles,  one  would  ventnie 
without  hesitation  to  say  will  never  happen. 

IwrRiiiOBMiMT  or  ▲  RBeisnuiD  Ixrnr- 

noK. 

Guildhall.— ilt^^ttf/  29, 1850. 

/.  W9iek,  /.  S.  MarpetMOH,  G,  S.  Mtt* 
ehell,  and  B.  Print,  of  the  firm  of  Welch, 
Margetson,  and  Co.,  silk  mercers,  of  I7i 
Cheapside,  appeared  in  answer  to  an  infor- 
mation charging  them  with  unlawfully  ex- 
posing for  sale  a  portmanteau,  the  same  being 
a  fraudulent  imitation  of  a  registered  design 
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after  reoeiTiiig  d«e  notice  that  the  conient 
of  Mr.  Motte,  ^ho  owns  the  design » had  not 
been  giren  for  that  purpose* 
The  proeeedings  commenced  abont  a  month 
ago,  when  a  great  deal  of  CTidence  on  both 
f^es  was  heard.  On  behalf  of  Mr.  Motte 
it  was  deposed  that  the  plan  and  oonstmc- 
tion  of  the  portmanteau  were  noTel,  and  cal- 
culated to  effect  a  great  saTingio  the  public, 
u  the  article  might  be  made  In  one-third  of 
the  time  required  for  the  manufacture  of  one 
put  together  on  the  old  system.  On  the 
other  side  a  number  of  witnesses  stated  that 
there  was  nothing  in  Mr.  Motto's  design 
which  could  be  claimed  as  absolutely  new ; 
and  that  portmanteaus  of  a  similar  liind  had 
been  made  a  great  number  of  years  ago  in 
this  country  and  in  Ireland. 

On  Tuesday  some  ftirther  eridence,  which 
was  also  of  a  Tery  conflicting  nature,  was 
heard. 

Alderman  ChalUs  said  he  had  given  a 
great  deal  of  time  and  careful  attention  to 
this  ease,  in  order  that  it  might  not  be  said 
that  he  had  decided  hastilyi  and  after  weigh- 
ing all  the  facts  before  him  he  could  not  but 
arriTe  at  the  conclusion  that  complainant 
had  fully  made  out  bis  clain  for  protection. 
The  evidence  had  only  proved  that  the  seve- 
ral parts  forming  the  portmanteau  were  not 
each  by  itself  of  modem  invention.  That  was 
very  true,  but  there  had  been  no  evidence  that 
the  application  of  all  those  old  inventions  in 
one  article  of  utility,  whereby  a  great  saving 
of  eipense  and  time  in  making  was  effected, 
vras  otherwise  than  new.  Under  these  cir- 
cumstances he  thought  he  should  only  be 
acting  with  justice  to  all  parties  in  giving  his 
judgment  in  favour  of  the  complainant.  But 
aa  the  complainant  stated  that  he  did  not 
ask  for  the  infliction  of  a  heavy  fine,  but 
merely  a  decision,  he  would  fine  defendants 
the  som  of  5/.,  and  the  costs  to  be  settled 
by  the  clerk  of  the  court. 

Mr.  Clarkson  (instructed  by  Messrs.  Ro- 
bertson and  Co.)  appeared  for  the  plaintiff, 
and  Mr.  Hawkins  for  the  defendants. 


SPBCIFICATIOM8  OV  mNOLISB  PATBNTS  BN- 
WLOLhMD  DUniNO  THE  WUK  BNDINO 
SSFTIICBBB  5TB,  1850. 

Thomab  Richabos,  William  Tatlob, 
and  Jambb  Wtldb,  the  younger,  of  the 
Falcon  Works,  Walworth,  Surrey,  cotton 
manufacturers.  For  improved  rollers  to  be 
Uied  ts  the  mamt/aeture  qf  eilk,  eotlon, 
UfooUen,  and  other  fabrics.  Patent  dated 
March  2,  1850. 

The  patentees  remark,  that  fibrous  ma- 
terials generally  contain,  before  they  are 
spun  or  drawn,  a  portion  of  some  deli- 
quescent salt,  which  becomes  eiiber  em- 
bedded in  or  deposited  on  the  leather  with 


which  the  peripheries  of  ordinary  drawing 
rollers  are  covered ;  and  that  in  damp 
weather  the  salt  attracts  moisture^  which 
causes  the  fibres  to  '*  lap."  Now  the  pre- 
sent invention  consists  in  substituting  for 
leather,  tubes  of  vulcanised  India  rubber, 
whereby  a  repellent  surface,  or  one  not 
liable  to  absorb  moisture,  is  obtained,  so 
that  any  fibrous  materials,  undergoing  the 
process  of  spinning  and  drawing,  will  not  be 
liable  to  "  lap,"  or  to  be  drawn  round  the 
roller,  and  wUl  be  delivered  in  an  unbroken 
and  uniform  state.  To  render  surfaces  of 
the  vulcanised  India  rubber  tubes  better 
adapted  to  the  purposes  of  this  inventioa* 
they  are  boiled  for  from  four  to  six  hours  in 
an  alkaline  solution  (osingj  by  preference, 
caustic  soda  or  csustic  potass),  to  which  is 
added  flour  of  sulphur.  The  alkalies  render 
the  oaoutchonc  more  solid,  and  the  sulphur 
gives  to  its  surface  a  degree  of  roughness, 
which  renders  it  better  fitted  for  drawing 
than  before.  In  order  to  retain  the  vulcan- 
ized tubes  in  position^  and  prevent  their 
riding  off  the  cylinders,  the  ends  of  the 
latter  are  provided  with  collars. 

C/aim.— The  construction  of  drawing 
rollers,  to  be  employed  in  the  manufacture 
of  silk,  cotton,  woollen,  and  other  fabrics,  by 
covering  the  peripheries  of  cylinders,  com- 
posed of  any  suitable  material,  with  tubes  of 
vulcanized  or  metallo-thionized  caoutchouc 
prepared  and  fitted  as  described. 

William  Edwards  Staitb,  of  Throg- 
morton-street,  London,  gentleman.  For 
improffemente  in  pipes  for  smokiMfft  ^"^  ^ 
apparatus  connected  therewith.  Patent 
dated  March  2,  1850. 

Cfoim#.— 1.  A  combination  of  parts,  both 
as  regards  pipes  and  stems,  having  a  dia- 
phragm, whereby  the  oil  and  condensed 
vapour  are  intercepted  and  collected  in  a 
receiver,  and  are  thus  prevented  from  enter- 
ing the  mouth  of  the  smoker. 

2.  A  valve  stem  and  slide-pieee,  whereby 
waate  of  tobacco  and  smoke  by  the  '*  back 
puff"  is  prevented. 

3.  An  improved  tobacco-stopper. 

[The  details  of  this  invention,  with  en- 
gravings, in  our  next.] 
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Sir  John  Scott  Lillie,  Companion  of  the  most 
Honottrable  Order  of  the  Bftth,  of  Paris,  France, 
for  certain  improvementu  in  the  application  of 
motive  power.    Septembers;  six  months. 

John  Saul,  of  Manchester,  cotton  ipinner,  for 
certain  improvements  in  machinery  or  apparatus 
for  tpinnmg  and  twisting  cotton  and  other  fibrous 
substances.    September  5 ;  six  months. 

George  Smith,  of  Manchesier,  engineer,  for  eer* 
tain  improvements  in  steam  engines,  and  aUo  im- 
provements in  feeding  or  supplying  the  boilers  of 
the  same,  part  or  parts  of  which  improvements  are 
also  applicable  te  othsc  similac  purposes. 
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William  Watt,  of  Qlaagow,  North  Britain,  mann- 
faeturing  chemist,  for  certain  Improvements  appli- 
cable to  inland  navigation,  which  improvements 
or  parts  thereof,  are  also  applicable  generally  to 
raising,  lowering,  or  transporting  heavy  bodies. 
Septembers;  six  months. 

Andrew  Barclay,  of  Kilmarnock,  Ayr,  North 
Britain,  engineer,  for  improvements  in  the  smelt- 
ing of  iron  and  other  ores,  and  in  the  manufacture 
or  working  of  iron  and  other  metals,  and  in  certain 
rotary  en^nes  and  fans,  machinery,  or  apparatus  as 
eonnected  therewith.    Septembers;  six  months. 

William  Erskine  Cochrane,  of  Cambridge-ter- 
raee,  Regent's-park,  and  Henry  Francis,  of  Princes- 
street,  Rotherhlthe,  for  improvements  in  propelling, 
steering,  and  ballaating  vessels  in  the  pistons  of 
steam  engines  in  fire-bars  of  furnaces,  and  in 
sleepers  of  railways.    September  5 ;  six  months. 

Frederick  Woodbridge,  of  Old  Gravel-lane,  Mid- 
dlesex, engineer,  for  improvements  in  machinery 
for  roanufiicturing  rivets,  bolts,  and  screw  blanks. 
Septembers;  six  months. 


John  Beattie,  of  Uverpoolt  eo^aenr,  for  cettaln 
improvements  in  steering  vessels.  Septembers; 
six  months. 

James  Mather  the  younger,  of  Crow  Oaks,  PQ- 
kiogton,  Lancaster,  bleacher,  and  Thomas  Edmet- 
ton,  of  the  same  place,  calenderman,  for  certain 
improvements  in  machinery  or  apparatus  for  soour- 
Ing,  finishing,  and  stretching  woollen,  cotton,  and 
other  woven  fabrics.    September  5 ;  six  montbt. 

Christopher  Cross,  of  F&mworth,  near  Boaton, 
Lancaater,  cotton  spinner  and  manufketurer,  bt 
certain  improvementa  in  the  manufacture  of  textile 
Ikbrics ;  also  In  the  manofaeture  of  wearing  a|lvarai 
and  other  articles  from  textile  materials,  sad  in 
the  machinery  or  apparatua  for  effecting  the  lame. 
September  5 ;  six  months. 

James  IlennIe,of  GowardBank,  Falkirk,  SticHog, 
Scotland,  gentleman,  for  a  certain  improvement  « 
improvements  in  the  construction  of  gas  jvtotU 
and  furnaces,  and  in  apparatus  or  machineiy  $ff&- 
cable  to  the  same.    September  S;  six  months. 
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Engine  Ablon,  of  Panton-street,  Haymarket, 
Middlesex,  for  improvements  inincreasinK  the  draft 
In  chimneys  of  locomotive  and  other  engines.  July 
31. 

Joseph  Barans,  of  St.  Paul's,  Deptford,  Kent,  Esq., 
for  improvements  in  axles,  and  axle  boxes  of  loco- 
motive engines,  and  other  railway  carriages.  Au- 
gust!. 

Thomas  Dickson  Rotch,  of  Drumlamford  house, 
Ayr,  Esq.,  for  an  Improved  mode  of  manufacturing 
soap.    August  1. 

Louis  Napoleon  Le  Gras,  of  Paris,  civil  engineer, 
for  improvements  in  the  separation  and  disinfection 
of  fecal  matters  in  the  manufacture  of  manure,  and 
in  the  apparatus  employed  therein.    August  8. 


Thomas  Keely,  of  the  town  and  connty  of  the 
town  of  Nottingham,  manufacturer,  and  WiUim 
Wilkinson,  of  the  same  place,  framework  knitter, 
for  certain  improvements  in  looped  or  elastic  fabrics, 
and  in  articles  made  therefirom;  also  certain  ma* 
chlnery  for  producing  the  said  improvemeots, which 
is  applicable,  In  whole  or  in  part,  tolhemanufacturs 
of  looped  fabrics  generally.    August  S. 

John  Gwjrnne,  of  Lanadowne  Lodge,  Notthig- 
hiU,  merchant,  for  improvements  in  obtaining  mo- 
tive power,  luid  in  applying  the  same  to  giving 
motion  to  machinery.    August  6. 

George  Augustus  Huddart,  of  Brynklr,  Carnar- 
von, Esq.,  for  certain  improvements  in  themanu> 
facture  of  cigars,  and  certain  apparatus  for  smoking 
certain  cigars.    August  16. 
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Date  of    No.  in 
Regiatra-  the  Re- 
tlon.     ffister.     Proprietors' Names.  Addresses. 

Aug.  81      2421      WiUiam  Elliot  Garrett,.  Leeds ^.^....^ 

„      2422      William  Bird  Oxford-atreet 

2428      Michael  Macmauus    ...  Blackburn,  Lancashire 


If 


If 


Sept.  8 


II 


i» 

4 


2424 

2425 
2426 

2427 
2428 


David  Hodge  andThos 

Roberts Hatton  Garden 

John  Tanner Bristol 

William  Newman,  and 

William  Newman  Jun.  Wolverhampton  and  Birmingham 

Alfred  Moring ^..,  Artillery-pUee,  West  BunhlU-row. 

L.  D.  Smith LltUe  Knight  Rider-street 


Subjects  of  Design. 

Steam  pomp. 

Boot. 

Parexograpb,  or  self-acting 

copying  guide  to  assist  in 

copying  writing. 

Candle  lamp. 
Trousera. 
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DBM&IPnOir  OV  A  KftW  BSOtPnoeATINO  BTBAIfBIfOtm.      RT  MR.   BBtFTOlT, 

or  MANCHB8TSB. 

tProm  Transactions  of  the  Institution  of  Mechanical  Engineers.    July,  1850.] 

Ths  sabject  of  the  present  paur  if  n  steam-enElofi  of  the  rpciprocatfpg  class,  only  differ- 
ing from  the  ordinary  engine  in  the  means  adopted  for  obtaining  the  revohring  motion  direct 
out  of  the  rectilinear :  the  principle  through  which  power  is  obtained  being  the  same  as  the 
ordinary  reciprocating  engine,  vis. — a  piston  acted  upon  by  steam  being  propelled  in  a  rec- 
tilinear direction  In  a  cylinder  or  steam- chamber,  which  in  the  present  case  is  square  or 
rectangular,  instead  of  circular. 

From  the  many  and  often  nnsacoessfiil  attempts  to  obtain  a  continuous  motion  direct  out 
of  the  piston,  and  also  the  variety  of  rotary  engines  that  have  hitherto  appeared  before  the 
public,  it  is  the  author's  wish  to  point  out  clearly  the  nature  of  this  invention  in  the  first 
place,  so  that  no  impression  may  be  formed  that  it  is  of  the  rotary  class,  but  simply  a  short 
stroke  reciprocating  engine,  the  germ  being  "  an  ecoentrio  revolving  in  its  own  diameter," 
which  is  nothing  more  or  less  than  the  piston  and  crank  combined  in  one  body,  and  this 
body  oontaining  in  itself  two  distinct  motions,  viz.— rectilinear  and  revolving ;  both  of 
which  motions  are  common  to  the  ordinary  engine. 

Feeling  convinced  of  the  economy  and  good  effect  resulting  froA  the  ordinary  recipro- 
cating engine,  it  has  been  the  inventor's  aim  to  spproximate  as  elosely  as  possible  to  the 
principle,  but  they  are  of  opinion  that  many  important  modifiontions  and  improvements, 
may  still  be  made ;  it  has  been  their  endaifowt— 

Firstly.  That  the  power  of  the  steam  should  be  conveyed  to  the  main  shaft  or  axle  in  the 
most  direct  and  simple  method  (taking  the  oscillating  engine  as  a  fair  example). 

Secondly.  To  eonstmot  such  an  engine  that  it  may  wftb  safety  be  worked  up  to  an  extra- 
ordinary number  of  revolutions,  without  causing  the  piston  to  travel  through  an  excessive 
amount  of  space. 

Thirdly.  To  arrange  snob  a  plan  that  th«  steam  iMf  be  used  expansively,  without  incon- 
venience and  complexity  of  parts. 

Fourthly.  To  take  caro  that  no  amount  of  (be  piaton'f  aoifioe  should  be  in  rubbing  con- 
tact, except  that  which  is  the  real  eflbetive  portion  undst  tbe  action  of  the  steam  (which 
the  author  considers  is  only  the  case  with  ^e  oopamon  cvUnder  and  piston-engine  and  the 
one  under  notice,  henoe  tbi  oseeai  of  friction  in  most  of  the  Hsrmer  modifications). 

Fifthly.  To  form  eertnif  parts  of  the  eggiof  to  act  aa  fiilerums  to  the  moving  parts,  so 
that  the  whole  liftiog  power  may  be  aelf-fOntained,  and  thtreby  secure  a  steady,  fixed,  and 
uniform  motion. 

Sixthly.  To  provide  against  any  e^ieess  of  wear  of  mi$  parf  more  than  another,  and  all 
those  parts,  both  internal  and  external,  It  be  easily  lepaipadl,  or  even  replaced  without 
renewing  heavy  parts  of  inaihinery,  soeh  ai  cylinders,  &c. ;  and  also  that  no  crooked  forms 
and  contrivances  need  ha  resorted  to,  to  bring  back  the  first  motion  into  a  safe  and  uaefnl 
form,  such  as  guidqs  and  crossheads,  or  parallel  motions,  or  even  the  fact  of  a  piston-rod 
giving  out  its  power  a|  a  considerable  angle,  when  the  crank  is  most  effective,  thus  alto- 
gether depending  upo«  the  length  of  the  connecting-rod,  the  evil  of  using  short  rods  being 
generally  admitted. 

Having  thus  briefly  described  the  views  of  the  inventors,  the  author  will  proceed  to  show 
the  analogy  that  this  engine  bears  to  the  piston  and  crank  of  the  ordinary  engine,  and  on 
reference  to  fig.  1,  i.  i|  the  crank  el  an  ordinary  engine,  on  the  shaft  C,  in  full  power  or 
the  most  effective  pesitiont  and  the  whole  power  is  conveyed  through  the  line  H,  at  an  angle 
varying  according  to  the  length  of  the  conneotlng-rod,  and  the  position  of  the  crank. 

It  is  the  author'a  opinion,  that  if  steam  could  be  bronght  to  bear  upon  the  crank  direct, 
it  would  be  a  more  simple  and  ready  means  than  at  present  in  use,  and  for  the  sake  of 
illustration,  suppose  A  (gg.  1,]  is  a  crank  filling  up  completely  between  the  aides  of  the 
steam  chamber  £F,  and  wnen  steam  is  admitted  on  the  top  of  the  crank  A,  as  indicated  by 
the  arrows,  it  would  aoove  Into  the  position  shown  by  B ;  but  in  thst  position  it  must  be 
observed  that  the  same  crank  would  be  too  short  to  fill  up  the  steam  chamber,  and,  conse- 
quently, the  steam  would  rush  by  the  end  D  t  it  therefore  becomes  necessary  to  change  the 
form  of  the  crank,  and  to  make  it  such,  that  at  every  position,  the  space  between  EF  may 
be  filled  by  it,  which  form  at  once  resolves  itself  into  the  circle  G6,  with  the  shaft  or  axle 
C  passing  through  it,  out  of  the  centre,  thus  far  resembling  the  common  eccentric  ;  and  it 
will  be  seen  that  when  steam  is  brought  to  bear  upon  its  entire  surface,  as  shown  by  the 
arrows,  it  is  thereby  propelled  bodily,  into  the  dotted  position  II,  and  from  the  fact  of  bemg 
an  eooentric,  a  revolving  motion  is  obtained  during  its  propulsion,  and  here  are  the  piston 
and  iti  appcndagea>  and  alio  the  crank  of  the  ord&ary  engine  contained  in  one  body. 
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It  is  iminateriil  on  what  form  of  «  piston  tlM  steta  asli  in  eiis  of  bodily  propnlslo&i  and 
for  tfas  pnrpoie  of  Ulnitraiing  this  snbjeot  further,  BuppoM  the  shaft  or  ails,  and  orank  to 
be  dispensed  with,  and  the  steass  to  soft  upon  the  drele  6G,  as  shown  by  fthe  arrows  i  this 
eirole,  or  body,  wonld  be  propdied  in  a  reetilinear  direction  only»  whieh  wonld  haTO  to  be 
eonwted  into  rerolf  ing  motion  in  the  ordinary  manner,  and  through  «  number  of  parts* 
It  therefore  heoomes  a  question,  whether  the  two  motions  eommon  to  tlie  ordinary  engine* 
vis.*— reetilinear  and  reroMng,  eannot  be  adTantageonsly  bUnded  together  in  one  body. 

Figs.  8  and  3  show  transverse  and  longitudinal  sections  of  the  engine.  A  is  e  steam 
chamber,  serring  the  pnrpoies  of  a  steam  cylinder  (therefore  it  will  be  so  denominated  in 
dm  following  eiplanation),  and  is  of  cast  iron ;  hnfing  the  piste  B  doretailed  in  and  itted 
foeft,  and  the  plate  D  fitted  Ioom  In  the  parallel  reeess»  though  sufidently  seeurate  to  pre- 
Tent  any  escape  of  steam ;  the  plate  D  is  for  the  pnrpoee  of  following  np  the  piston  os  it 
wears,  and  is  sdjustable  to  iti  work  by  means  of  springs  behind  it,  or  by  the  adminion  of 
steam  by  a  small  steam  pipe,  the  former  mode  being  preferable.  This  plate  also  answers 
snother  purpose — in  cases  of  priming  the  water  in  the  cylinder  forces  back  the  plate,  and 
rushes  from  one  side  to  the  other  of  the  piston  until  it  eseapes,  and  thus  preventing  acd- 
denta  arising  from  this  cause. 

The  eireular  ends  of  the  cylinder  era  left  black  and  unbored,  as  it  will  be  ssen  tim  peri- 
pbery  of  the  piston  does  not  come  in  eontsct  with  any  other  part  of  the  cylinder  but  the 
two  plates  D  and  £,  and  consequently  the  tedious  and  costly  operation  of  boring  the  cylin- 
der is  entirely  dispensed  with.  The  plates  D  and  E,  on  which  the  wear  takes  place  in  the 
cylinder  are  easily  replaced  at  any  period,  and  csn  be  removed  without  taking  any  of  the 
rods  off  by  simply  pushing  the  side  plates  L  L  on  one  sids.  These  plates  L  L  are  planed 
surfaces,  against  which  the  piston  ends  rub,  and  the  joint  to  the  cylinder  is  mstallic.  It 
will  be  noticed  that  these  plates  have  holes  or  slots  in  them  of  a  peculiar  form,  which  are 
for  the  purpose  of  getting  them  over  the  cranks  G  6,  though  a  slot  of  sufficient  size  to 
allow  the  shaft  C  to  traverse  clear  would  do,  if  this  were  not  the  case. 

The  piston  B  is  sn  socentric  keyed  on  the  shsft  G,  snd  carried  on  the  rods  VF,  vibratittg 
from  the  orank-shsft  pedestals ;  this  piston  is  tumsd  true  on  the  periphery,  snd  in  each 
end  are  turned  conical  seatings,  into  which  are  fitted  rings  of  metal  K  K,  cut  open  on  one 
side,  and  leaving  a  lap  joint  to  prevent  any  escape  of  steam.  These  rings  are  each  under 
the  control  of  a  bolt,  and  can  be  adjusted  through  the  slots  in  the  side  plates  L  L  without 
removing  a  single  nut,  end  thus  are  easy  of  scoess ;  the  peculiar  wear  and  the  meane  adopted 
for  obtaining  a  steam-tight  ioint  are  worthy  of  notice,  and  will  be  described  hereafter. 

The  cranks  G  6  are  keyed  on  the  shaft  U  at  right  angles  to  each .  other,  and  equidistant 
firom  a  Une  drawn  through  the  centre  of  shaft  and  centre  of  the  piston,  and  through  these 
evanks  the  power  Is  merely  conveyed  through  the  rods  or  drag  links  H  H  to  the  lower 
cranks  II  on  the  main  shaft,  but  these  cranks  csn  be  keyed  en  at  any  other  angle,  as  they 
only  transmit  the  power,  snd  consequently  can  be  of  any  snitable  length,  hidependent  of 
the  stroke  of  the  engine. 

It  will  be  seen  that  the  vibrating  rods  FF  are  carried  on  the  pedestals  J  J,  which  have  a 
gndge«i  turned  in  the  centre  on  whieh  the  tod  vibrates,  so  that  all  the  wear  that  takes  place 
on  this  bennng  is  sensed  by  the  vibration  of  the  rod,  which  Is  very  slight. 

Stesm  is  admitted  by  means  of  a  valve  N  through  the  steam  ports  or  ways  M  M  to  the 
top  and  bottom  of  the  piston  alternately,  the  same  as  in  the  ordinary  engine  ;  though  the 
construction  of  the  valve  shown  here  is  different,  sn  ordinary  sUde  valve  would  answer  this 
purpose  as  wdl  ss  in  any  engine,  as  its  office  is  precisely  the  same.  This  vsl? e  Is  on  the 
eqniUbrinm  prineiple,  end  eshansts  through  the  back,  and  works  between  two  parallel 
planed  surfaces,  the  wear  that  takes  place  being  accommodated  by  a  ring  of  metal  O  similar 
to  that  employed  for  packing  the  end  of  the  piston ;  the  peculiar  advantages  of  this  valve 
are,  being  light  and  easy,  and  suitable  for  high  speeds,  ready  exit  for  the  exhaust  steam, 
and  eztrame  simplicity.  This  valve  is  worked  by  an  eeoentrie  Q  keyed  on  the  erank  shaft 
P,  and  by  levera,  weigh  shaft,  &c. 

The  cylinder,  &c.,  is  bolted  down  to  a  framing  or  entablature,  which  can  be  altered  as 
desired,  and  the  entire  engine  is  placed  on  a  foundation  plate,  and  fixed  in  the  ordinary 
manner. 

The  mechsnleal  difficulties  to  be  enconntered  in  this  engine  were  the  method  of  keeping 
the  piston  steam  tight,  and  also  the  peculiar  wear  at  the  periphery  and  ends  of  the  piston. 
It  will  be  seen,  that  should  there  be  an  escape  of  steam  It  will  readily  be  perceived  Issuing 
out  of  the  slot  holes  in  the  side  plates  L  L.  The  piston  ends  are  made  tight  by  rings  of 
motel  K  K  fitted  into  a  conical  seating  as  befora  dmcribed.  These  rings  are  cast  open  and 
drawn  together  by  a  bolt  after  the  joint  is  filed  squara  t  and  It  entirely  depends  upon  this 
joint  whither  the  ring  be  iteam-tigbt,  ss  If  it  be  not  trae  the  ring  will  be  drawn  out  of  ito 
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nataral  shape,  and  when  released  after  it  has  been  tamed  tme,  it  will  spring  baek  to  its  own 
shape,  therefore  it  is  preferable  to  file  the  joint  in  such  a  manner  that  the  ends  of  the  ring 
may  haye  a  tendency  to  spring  ontward,  and  thus  the  difficulty  is  removed.  It  will  be  seen 
that  the  motion  on  the  piston  ends  is  an  elliptical  onci  and  from  the  fact  of  the  rings  being 
disconnected  with  the  piston  they  are  at  liberty  to  moTe  in  their  seating,  and  the  peenliar 
motion,  -vii. — ellipses  of  all  sises,  varying  according  to  the  proximity  to  the  centre  on  which 
the  piston  tnms,  caoses  the  rings  slowly  and  gradually  to  traverse  round  in  their  seatlngs, 
thus  accomplishing  a  most  desirable  object,  that  no  two  surfaces  go  over  the  sane  lines 
twice  tofitlier. 

Hie  periphery  of  the  piston  has  likewise  a  beantifdl  wear,  as  it  will  be  seen  at  the  aaae 
time  it  is  revolving  it  is  passing  up  and  down  the  plates  D  B  the  length  of  the  atroket  and 
from  this  motion  excessive  wear  is  not  anticipated. 


IIR.  TATS  ON  THB    STnnNOTH  OF  MATKMAL8.* 


We  are  glad  to  meet  Mr.  Tate  on  this  new 
gronnd— for  here  we  are  able  to  award  him 
that  praise  which  on  some  recent  ooeasions 
we  were  compelled  to  withhold.  We  with- 
held it  then  with  sincere  pain ;  we  award  it 
now  with  oorresponding  pleasure. 

Mr.  Tate  has  now  selected  a  subject  of 
which  he  is  a  perfsct  master:  we  are  in- 
clined to  think  the  most  complete  master  of 
all  living  writers.  It  is  a  subject,  too, 
which  he  has  carefully  studied  in  all  its 
bearings,  and  with  the  literature  of  which 
he  is  evidently  well-acquainted.  We  trust 
he  will  continue  to  devote  his  attention  to 
such  subjects ;  and  leave  book-making  for 
the  Committee  of  Council,  to  those  who  are 
m<M«  conversant  with  the  development  of 
the  human  fsoulties  and  with  the  philosophy 
of  the  human  mind,  than  he  had  the  mis- 
fortune to  prove  hhnself.  But  we  proceed 
to  the  book  itself—- not.  Indeed,  to  give 
either  a  laboured  analysis  or  a  diseussion  of 
the  topics  embraced  in  it,  but  a  sufficiently 
general  aeoount  of  it  to  enable  our  readers 
to  see  its  objects  and  to  estimate  its  value, 
with  a  few  preliminary  remarks  on  the  pro- 
gress of  the  philosophy  of  beams. 

The  form  in  which  Mr.  Tate  considers 
the  strength  of  materials  is  in  that  of  beams 
alone.  This,  indeed,  is  the  great,  though  not 
the  only  engineering  problem,  in  which  the 


*  "  On  the  Strength  of  Materials;  containing 
Yarioue  Original  and  Useful  Fonnuls,  Specially 
Applied  to  Tubular  Bridges,  Wrought  Iron  and 
Cast-iron  Beams,  etc."  By  Thomas  Tate,  Author 
of  the  "  Principles  of  the  DiArentlal  and  Integral 
Calculus,  Factorial  Analysis,  etc."  96  pp.  8to. 
I«ngmans,  1850. 


question  of  strength  might,  and  does,  arise* 
Fbr  Instance,  without  going  further,  the 
strength  of  pillars  might  have  been  inclnded 
— HMT  these  pillars  expanded  mto  walls. 
Again  |  in  roofs  the  same  question  arises ; 
and,  having  some  aaalogy  to  these,  but- 
tresses also.  However  it  was,  we  think, 
judicious  on  the  part  of  Mr.  Tate  to  confine 
himself  mainly  to  the  horisontal  beam ;  Isr 
fkom  this,  which,  except  the  vertical  pillar, 
is  the  most  manageable  and  best  underatood 
case,  we  shall  ultimately  obtain  valuable  data 
and  suggestions  towards  the  elnddatioB  of 
the  strength  of  oblique  beams  subjected  to 
forces,  which  are  neither  in  their  own  direc- 
tion nor  perpendicular  to  them— such  as 
loofs  and  shears,  for  instanoe. 

Whilst  conitmctions  were  rude  and 
timber  plentiful,  the  early  builders  raised 
thick  walls  and  laid  dressed  oak  trees  across 
them  for  beams.  By  degrees  walla  wen 
contracted  in  thickness,  and  the  beams 
diminished  in  both  directions  of  breadth  and 
thickness.  Originally,  buildings  were  de- 
signed to  outlast  the  ndghbonring  castle ; 
but  afterwards  the  builder  was  satisfied  with 
the  prospect  of  a  few  centuries'  duration. 
Now  we  build  upon  leases  of  firom  sixty  to 
ninety  years  —  usually  ssventy  or  there- 
abouts. A  much  lighter  style  is  thus  intro- 
duced, and  a  more  perishable  wood  em- 
ployed; the  walls  will  barely  resist  an 
*'  equinoctial  gale,"  and  the  roofb  are  en- 
dangered by  a  heavy  lodgment  of  snow. 
In  this  age  of  "  every  man  his  own  land- 
lord," houses  are  run  up  (like  Moses  Prim- 
roie's  rasors)  *'  for  sale ;"  and  genendly  they 
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ftre  Iniflt  in  company,  like  a  set  of  nrehina 
Tratming  for  the  first  time  on  the  ice,  to 
hold  each  other  np. 

For  onr  domeskie  architecture,  therefore, 
thii  problem  of  beams  has  ceaied  to  possess 
either  interest  or  Tslne.    On  the  other  hand, 
however,  onr  centralisation  of  the  labours 
of  the  artisan  has  given  rise  to  monster- 
mills,  warehouses  to  stow  away  the  produce 
of  a  county,  and  single   rooms  to  display 
the  manufactured    elegancies  of   half  the 
globe  in  some  department  or  other.    Above 
all*  our  transit  system  has  given  rise  to 
engineering   structures   of  every   possible 
description,  and  these  upon  a  scale  so  gigan- 
tic as  would  to  our  forefathers,  have  appeared 
more  incredible  than  the  gorgeous  magni- 
ficence conjured  up  in  an  oriental  fairy  tale. 
Wood,  the  largest  ever  grown,  waa  often 
Qselese  here ;  and,  moreover,  too  costly,  even 
oould  it  have  been  procured  at  any  price,  to 
render  its  use  feasible.    Iron  was  impressed 
into  the  service :  but  as  iron  was  made  in 
our  younger  days,  that,  too,  was  useless,  from 
its  tendency  to  fracture,  beyond  a  certain 
magnitude ;  and  even  the  safety  of  a  mode- 
rate beam,  from  imperfections  of  castings, 
was  at  all  times  dubious.    Its  own  weight, 
also,  tended  to  destroy  it ;  and  a  house  with 
iron  besms   or  pillars,  even  of  moderate 
dimensions  wss  anything  but  a  safe  abode. 
A  hundred  modes  of  improving  the  qua- 
lity, both  as  to  strength  and  rigidity,  have 
been  devised,  patented,  and  most  of  them 
superseded  in  turn  by  better  modes  of  mak- 
ing and  casting.    The  hydraulic  press,  and 
other  aaetbods  of  testing   each  particular 
pieee,  have  enabled  a  sound  judgment  to  be 
formed  by  engineers  of  the  adequacy  of 
eveiy  component  part  of  a  system  of  iron- 
work, to  the  strain,  pressure,  impact,  or 
whatever  other  kind  of  force  it  has  to  resist. 
Cast  iron  is,  therefore,  now  used  with  oonft- 
denoe  and  safety  in  works  of  considerable 
magnitude;   and   we   believe   that   where 
proper  preliminary  tests  have  been  applied, 
no  failure   of  any  consequence  has  been 
known  to  take  place.    Such  catastrophes  as 
that  recorded  at  Preston  in  onr  Magasine  of 
the  10th  ulto.,  have  all  been  traced  either  to 


criminal  negligence  or  to  disreputable  want 
of  skill  on  the  part  of  the  engineer. 

The  idea  of  hoUow  piUars  waa  natural 
enough ;  and  this  would  naturally  suggest  that 
of  hollow  beams— which  would  at  least  have 
the  recommendation  of  lightness,  even  if 
the  expense  of  that  mode  of  casting  should 
absorb  the  savings  from  less  material  being 
used. 

But  the  great  question  that  would  here 
arise  was  the  relative  strength  of  two  beams, 
one  solid  and  the  other  hollow.  Men,  ex- 
cept the  most  reckless,  would  feel  so  much 
timidity  respecting  tltis  point,  that  few  would 
venture  upon  the  experiment  in  actual  build- 
ing $  and  the  experiments  were  too  oostly  to 
be  made  upon  a  sufficient  scale,  and  with 
proper  care,  by  even  a  manufacturer  him- 
self. No  engineer  would  do  it  on  his  own 
private  account.  The  use  of  hollow  beams, 
therefore,  has  been  but  rarely  adopted, 
and  in  no  case  upon  any  magnified  scale  in 
cast  iron.  In  fact,  even  for  solid  beams, 
the  inquiry  into  the  strength  and  circum- 
stances of  fracture,  has  been  only  very 
recently  investigated  by  experiment,  or  dis- 
cussed mathematically,  to  any  satisfactory 
extent  and  with  any  satisfactory  results. 
This  is  due  almost  exclusively  to  Mr.  Hodg- 
kinson,  and  his  researches  have  deserved 
(and— what  is  wonderful — obtained)  the 
warmest  commendations  of  the  engineering 
profession — a  profession  whose  jealousies 
are  equalled  only  by  those  of  the  medical. 

It  was  very  natural  to  turn  the  attention 
to  the  use  of  wrought  iron.  Many  obsta- 
cles, however,  intervened,  of  which  the  ine- 
vitable expense  was  not  the  least.  The  cases 
are  very  rare  that  would  justify  an  engineer 
in  encountering  this  one  obstacle;  bat  he 
did  now  and  then  on  a  comparatively  small 
scale.  It  is  to  one  single  circumstance, 
however,  that  we  owe  the  attention  of  the 
engineering  world  being  intensely  directed 
to  the  question — the  neeetHty  for  the  now 
celebrated  Britannia  Bridge.  Here,  too,  it 
came  in  its  moit  trying  form;  and  it  was 
clear  that,  if  the  scheme  were  successful  in 
this  caie,  it  might  be  fully  and  with  facility  re- 
lied on,  in  almost  every  other  conceivable  case. 
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The  first  and  moatobTions  vm  of  wrought 
iron  was,  boweyer,  in  the  loUd  form,  thereby 
lessening  both  bulk  and  weight ;  and  where 
this  can  be  done,  it  is  even  now  the  most 
safe,  and  is  always  the  moat  economioal 
mode  of  its  spplioatlon.  Tme,  it  is  not  easy 
— ^perhaps  not  possible— to  exceed  a  certain 
magnitude  with  complete  security }  but  then, 
at  the  same  time,  it  can  be  formed  in  pieoeSf 
Hire  wood  beams,  and  these  offer  greater 
facilities  for  secure  joinings  than  can  be 
applied  to  segments  of  a  wooden  beam. 
The  drawback  is,  that  the  securings  can  be 
subjected  to  no  criterion  of  strength  prior 
to  erection — ^in  fact,  to  none  at  all  but  that 
of  whether  the  erection  does  actually  main- 
tain  its  position. 

When  the  Britannia  Bridge  was  first  con- 
ceiyed  to  be  of  possible  erection,  it  is  more 
than  possible  (we  hsTe,  however,  no  autho- 
rity for  saying  that  such  was  the  esse)  tliat 
the  first  idea  was  that  of  a  mere  hollow  iron 
beam,  on  the  top  of  which,  instead  of  through 
it,  the  trains  should  pass.  The  decision  to 
run  throughf  throwing  the  forces  imme- 
diately upon  the  plates  which  formed  the 
lower  face  of  the  structure,  altered  the  ordi- 
nary conditions.  The  sides  and  top  are 
merely  employed  to  counteract  the  pressure 
on  the  bottom  plate;  and,  indeed,  the  sides 
operate  little  further  (and  that  further  un- 
favourably) than  as  rigid  connectors  of  the 
top  and  bottom  faces  of  the  tube.  The 
admirable  contrivance  of  stiffening  the  upper 
face  (why  not  alio  the  lower  outwardly  ?)  by 
cells,  is  perhaps  one  of  the  most  happy 
conceivable  {  and  we  have  no  doubt  that  this 
and  the  corner  angle  irons  are  the  great 
sources  of  safety  to  the  whole  structure. 
The  selection  of  iron,  the  mode  of  working, 
the  magnitude  of  the  plates,  the  riveting, 
and  a  thousand  other  details,  are  mere  mat- 
ters for  professional  judgment  and  expe- 
rience, to  which  many  an  engineer  may  lay 
fair  claim  :  but  the  idea  of  a  tunnel  bridge, 
and  the  mode  of  stiffening,  form  the  points 
upon  which  the  originator  and  his  equally 
able  coadjutor  may  trust  to  being  especially 
remembered  in  the  annals  of  the  most  wonder- 
ful engineering  age  and  country  in  the  world. 


To  return,  however,  to  Mr.  Tate,  from 
whose  book  we  have  been  led  to  digreia 
muoh  more  than  we  intended,  wepropoee  to 
give  but  a  slight  account  of  its  oontenta; 
for  we  are  sure  thai  every  one  of  ear  ren- 
ders who  feels  the  least  curiosity  or  interest 
in  the  subjeet,  will  at  onoe  refer  to  the  book 
itself,  and  feel  grateful  for  our  having  di« 
rected  his  attention  to  it. 

Of  course,  in  the  time  which  lias  elapeed 
since  Galileo  first  attempted  to  philosophiae 
on  the  subject  of  the  strength  of  beamst 
many  theories  formed  with  the  view  of  sub- 
mitting the  problem  to  mathematical  ana- 
lysis have  been  propounded.  The  subject 
has  long  been  a  '*  standing  dish "  in  ow 
elementary  treatises  on  mechanics  ;  and  the 
phenomena  of  loaded  beams  have  been 
over  and  over  made  the  subject  of  exp«« 
riment  on  a  small  scale,  and  of  induction  in 
an  incommensurately  large  one.  All,  how- 
ever, that  can  be  fairly  deemed  to  be  safely 
established,  will  be  found  in  Mr.  Tate's 
volume,  placed  in  as  succinct  and  intelli- 
gible a  form  as  the  subject  admits ;  that  is, 
in  a  very  simple  form  to  every  mind  that 
has  acquired  the  rudiments  of  mathematical 
science,  and  to  none  else  can  even  the 
results  be  rendered  intelligible  without  im- 
mense circumlocution. 

The  '*  preliminary  observations  and  for- 
mulae" are  expressed  with  considerable  neat- 
ness, and  in  a  very  intelligible  form.  pp.  1 
—4. 

The  ''  neutral  axis"  and  its  geometrieal 
properties  follow.  Of  course,  these  were 
well  known;  but  they  are  presented  here 
in,  probably,  their  best  possible  form. 

Next  follows  a  short  chapter  on  the 
*'  conditions  of  rupture ;''  it  however  not 
only  includes  all  that  had  been  previously 
given  by  others,  but  it  is  applied  on  the 
hypotheses  of  Galileo,  Leibnitz,  and  Bia- 
riotte  to  the  experimenta  of  Barlow,  and  to 
the  practical  inference  of  Fairbaim.  It 
is  remaakable^  that  in  the  ultimate  case 
(fracture)  the  three  hypotheses  agree.  The 
Conway  tube  Is,  however,  more  com- 
pletely investigated  in  a  later  stage  of  the 
work.    The  moment  of    inertia,  the  oen- 
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tret  of  oomprewion  and  •xtention,  and  the 
change  of  the  ajris  of  momenU,  with  tbeir 
appUealion  to  tba  deflaxion  of  beams,  n«Et 
follow.  Thate  may  be  eonaiderad  to  oom- 
pifae  the  efeatao/f  of  the  inbjeet. 

"  The  general  formnlie  relative  to  atatiilar 
beama^'  are  verj  important  to  the  engineer. 
Amoagat  them  is  comprised  the  relation 
bolwoeD  a  atmoture  and  ita  model,  upon  the 
value  of  which  no  remark  la  naeeaaary.  The 
Conway  tube  and  Cnbltt'a  oait-iron  beame 
with  double  flanges  are  computed  in  this 
chapter.  The  chapter  condudea  with  a  sec- 
tion on  the  deflection  of  similar  beams. 

In  the  next  chapter  the  aame  inquiriea 
an  inatituted,  when  the  beama  are  **  only 
almllar  In  certain  respects." 

This  is  followed  by  an  extended  chap- 
ter on  the  strengths,  &c.,  of  **  Tarious 
forma  of  beams  ;**  the  hollow  beam  being 
diacnaaed  mmeh  more  oompletely  than  has 
hoen  attempted  by  any  preceding  writer. 
Into  thia  he  introdaces  all  the  conditions  of 
atiffbning  and  strengthening  by  means  of  the 
circular  system  and  the  angle  irons  of  the 
tube.  Taking  all  these  into  consideration, 
ho  oonpntea  the  breaking  weight  of  the 
Conwey  tube  at  2,018  tona.*  We  gWe  hia 
concluding  remark. 

"  In  the  preceding  calonlatlona  it  haa 
been  aasumed  that  a  tubular  beam  followa 
the  same  laws  of  transverse  strain  as  an  or- 
dinary acUd  beam. 

**  The  model  tubular  beam  eonatructed  by 
Mr.  Fairbaim  gave  the  true  form  and  ele- 
monto  of  the  Conway  and  Menal  Bridgea ; 
and  the  reaolt  of  hia  experiments  upon  this 
beam  will  doubtless  be  regarded  by  a  future 
ago*  if  not  by  the  preaent,  aa  one  of  the 
moat  importent  experimental  facta,  relaMTO 
to  the  strength  of  material,  which  has  hi- 
therto been  discovered. 

**  Now  in  this  model  beam,  the  principle 
of  crumpling  seems  to  be  eliminated  by  the 
thickness  given  to  the  plates,  by  the  combi- 
nation of  the  ceils,  and  by  the  MiroTtg  angle 


•  On  this  snbjeet  one  word.  It  baa  lieen  held  by 
tome  engtpeers,  and  Is  apparently  established  by 
obscTvation  (In  part  at  least)  that  wrought  iron  snb- 
Jeetad  to  impact,  tends  by  tlia  internal  vibrations  so 
produced,  to  restore  Itself  to  the  crystalline  struo- 
ture.  If  the  fact  be  as  stated,  what  are  the  prospects 
of  our  tubular  bridges  f  llf^ould  It  not  be  prudent 
to  asoettain  their  power  of  reslsUnce,  viewed  aa 
made  of  east  iron  T  We  merely  throw  out  the  sng^ 
gastion,  and  leave  others  to  follow  It  up. 


irona  used  in  connecting  the  plates.  This 
is  rendered  apparent  from  the  fact,  that  the 
top  area  is  nearly  equal  to  the  bottom  one, 
when  the  equality  of  resistance  is  attained. 
Hence  the  model  tubular  beam  may  be  re- 
garded as  a  common  beam  obeying  the  ordi- 
nary laws  of  compression  and  extension 
when  subjected  to  transverse  strain.  The 
assumption,  therefore,  that  the  Conway  tuba 
will  have  the  same  reaistanee  to  compreasion 
in  its  top  structure  as  the  thin  rectangular 
cells  experimented  on  by  Mr.  Hodgktnson, 
Is  erroneous  in  principle ;  and  this  is  ren- 
dered more  apparent  from  the  caleuUtlens 
on  the  model  tube  given  la  Article  65,  where 
the  resistence  per  square  inch  to  comprea- 
sion is  found  to  be  almost  eighteen  ton.^  in 
the  place  of  eight  tons,  which  Mr.  Hodg- 
kinson  assigns  to  it.  It  would  further  ap- 
pear, that  whoH  a  beam  of  this  hind  is  broken 
by  transverse  strsin,  the  material  in  the  top 
cella  undergoes  a  more  complex  strain  than 
that  exhibited  by  a  aimpla  eruahing  force, 
where  the  material  ia  not  allowed  to  bend 
under  the  preasurea  applied  to  it.  Without 
incurring  a  great  amount  of  error,  the  model 
tube  may  be  treated  on  the  assumption  that 
the  material  is  perfectly  elutio/'* 

Mr.  Tate  next  prcoeeds  to  consider  boama 
of  cast  iron  of  different  forms,  and  gives 
much  Interesting  information  on  tbia  most 
Importent  topic.  No  architect,  engineer,  or 
builder  will  do  justice  to  himself  who  does 
not  carefally  study  this  portion  of  Mr. 
Tate's  work. 

Cylindrical  beams,  their  comparison  with 
square  beams,  and  a  similar  comparison  aa 
to  cylindrical  and  square  cells,  next  follows. 
The  author  finds  that  <<  with  the  same 
material  the  square  beam  haa  1^  timea  the 
atrength  of  the  cylindrical  one."  p.  74. 
The  **  obiervations  relative  to  the  best  form 
of  the  cells  In  a  tubular  beam,''  bespeak 
their  importance  by  their  title,  and  we  deem 
tbem  as  valuable  as  the  subject  is  important ; 
and  tlie  explanation  **  why  the  cellular  struc- 
ture exhibits  such  strength*'  ia  a  poenliarly 

«  No  term  expressive  of  ordinary  physled 
phenomena  is  more  vaguely  understood  than  the 
term  elastic.  We  shall  probably  give  a  short  dis- 
sertation on  the  subject  hereafter,  nr.  Tate  defines 
his  meaning  of  the  term  at  the  very  opening  of  his 
work,  thus :  "  When  the  resistance  of  compression 
is  equal  to  that  of  distension,  the  material  is  said  in 
this  respect  to  be  perfectly  elastic,  wbioh  is  usually 
the  case  in  bars  of  wrought  iron.  But  in  most 
kinds  of  material  these  forces  are  different :  thua, 
in  cast  iron  the  compressive  resistance  is  about  six 
and  a  half  thaes  that  of  the  tensile  reslataBoe."— 
p.  I. 
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neat  and  elegant  piece  of  philof  ophical  dit- 
caMioo. 

Laftlf,  the  inTestlgation  of  the  atrength 
of  elliptical  and  parabolio  beams— in  the 
former  case,  both  solid  and  hollow — con- 
dndea  the  Tolame.  It  is,  howcTer,  of  ne- 
cessity almost  entirely  theoretical ;  that  if, 
untested  by  direct  and  conclasiTe  experi- 
ments. To  obtain  snch  experiments  trans- 
cends the  limit  of  priyate  means  ;  they  could 
only  be  made  by  a  GKiTemment  commission 
—of  which,  should  any  ever  be  appointed, 
Mr.  Tate  ought,  certainly,  to  be  a  member. 


BZPUBIMElffTa  ON  THU  POWER  WHICH 
If  AINTAIN8  BODUS  IN  TRB  8PHBU0IDAL 
STATB,  BBTOND  THBIB  8PBBBB  OP  PHT- 
SICAIi  AND  CHEMICAL  ACTIVITY.  BT 
IfONS.   BOUTIONT,   OP  BYRBUX. 

[Translated  from  the  MonUew  IndutirM,  for  the 
Mtehaniet*  Magazine.] 

The  diTcrsity  of  opinion  existing  u  to 
the  cause  of  the  tendency  of  bodies  to 
assume  the  spheroidal  state,  induced  me 
to  make  the  following  experiments. 

I  rolled  in  a  spiral  form  a  platinum 
wire  of  0  m.  001  in  diameter,  so  as 
to  make  a  sort  of  sieve  with  continuous 
circular  meshes;  I  then  poured  into 
this  vessel  water,  alcohol,  and  ether 
successively  ;  and,  as  may  be  supposed, 
these  three  liquids  ran  through  the 
meshes  of  the  vessel  as  through  a  sieve. 

This  fact  ascertained,  I  made  the 
vessel  red  hot,  and  repeated  the  experi- 
ment with  the  three  above-mentioned 
liquids,  when  I  beheld  a  repetition  of  the 
miracle  of  the  vestal  "Toccia;'*  that  is 
to  say,  these  three  liquids  no  longer 
passed  through  the  meshes  of  the  sieve, 
out  could  actually  be  removed  from 
place  to  place,  as  if  in  a  close  vessel. 

As  to  the  alcohol  and  the  ether,  I 
observed  that  the  vapour  they  generated 

Ska  density  being  considerably  higher 
an  that  of  the  air)  formed  an  equi- 
librium (or  a  counterpoise)  up  to  a  cer- 
tain point,  with  the  ascending  current  of 
hot  air  produced  by  the  high  tempera- 
ture of  the  vessel ;  and  this  vapour 
escaping  through  the  meshes  of  the 
vessel,  ignited  above  and  below;  thus 
the  spheroid  of  liquid  became  interposed 
between  the  bases  of  two  cones  of  name. 
Thence  it  is  clear,  that  the  vapour 
escaping  freely  and  uniformly  from  the 


whole  surfice  of  the  spheriod,  would  not 
be  adequate  to  produce  a  reaction  suffi- 
cient to  neutralise  the  influence  of 
mvity,  and  to  maintain  the  spheroid 
beyond  the  sphere  of  physical  and 
chemical  activity. 

In  repeating  the  preceding  experi- 
ment with  iodine,  it  is  still  more  con- 
clusive. The  lower  cone  of  flame  is 
replaced  by  a  beautiful  column  of  violet 
vapour,  which  fidb  through  the  meshes 
of  the  sieve,  immediately  underneath  the 
spheroid  of  iodine. 

The  experiments  which  I  have  jast 
summarily  described  appear  to  me  to 
establish  fully  the  existence  of  this  mys- 
terious repellent  power  which  neu- 
tralises the  action  of  gravity.  Certainly 
these  experiments  do  not  prove  that  thie 
action  of  attraction  is  destroyed,  but  they 
show  that  we  should  also  take  the  re- 
pulsive power  into  consideration. 

What,  then,  are  the  laws  of  this 
power?  To  what  distance  does  its 
wfluence  extend  ?  What  is  the  action  of 
the  earth,  or  of  the  incandescent  body,  as 
to  its  nature,  its  hulk,  and  its  tempera- 
ture P  What  is  the  efiect  of  the  density 
of  the  body  which  is  rendered  sphe- 
roidal ? — Manv  other  questions  arise  on 
this  subject,  wnich  presents,  if  I  mistake 
not,  one  of  the  most  extensive  flelds  for 
analvtical  investigation. 

Tne  truth  is,  that  the  spheroidal  state 
is  the  primordial  condition  of  matter; 
that  alt  the  phenomena  which  during 
fifteen  years  I  have  had  the  honour  m 
submitting  to  the  Academy,  belong  to 
the  physical  condition  of  the  primitive 
eras  of  the  globe ; — that  all  the  experi- 
ments of  the  laboratory,  were  aooom* 
plished  on  a  vast  scale,  upon  the  sorlace 
of  the  earth,  at  the  period  of  its  incaa* 
descence. 

Immense  researches  might  be  noade 
on  this  subject,  and  innumerable  results 
collected  from  its  investigation. 


THE  OUTTA  PERCHA  TRADE. 

Prerions  to  1844,  the  very  name  of  gutta 
percha  was  nnknown  to  European  com- 
merce. In  that  year  2cwt.  of  it  were 
shipped  experimentally  from  Singapore. 
The  exportation  of  gatta  percha  from  that 
port  rose  in  1845  to  169  picnls  (the  picnl  is 
133^  lbs.) ;  in  1846,  to  5,364 ;  in  1847,  to 
9,296 ;  in  the  first  wwnx  months  of  1848, 
to  6,768  piculs.    In  the  first  foor  and  a  half 
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yean  of  the  trade,  21,598  picali  of  gntta 
percha,  Talned  at  274,190  dollart,  were 
ahipped  at  Singapore ;  the  whole  of  which 
was  sent  to  England,  with  the  eiception  of 
15  pieuls  to  Maaritioa,  470  to  the  continent 
of  Bnrope,  and  922  to  the  United  States. 

Bat  this  rapid  growth  of  the  new  trade 
oonTeys  only  a  faint  idea  of  the  commotion 
it  created  among  the  natiTC  inhabitants  of 
llie  Indian  Archipelago.  The  jangles  of  the 
Johore  were  the  scene  of  the  earliest  gather- 
ings, and  they  were  soon  ransacked  in  every 
diractloa  by  parties  of  Malays  and  Chinese, 
while  the  indigenoas  population  gave  them- 
lelTes  up  'to  the  search  with  an  unanimity 
and  seal  only  to  be  equalled  by  that  which 
made  railway  jobbers  of  CTery  man,  woman, 
and  child  in  England  about  the  same  time. 
Tlie  Tamungong,  with  the  usual  policy  of 
oriental  goTemors,  declared  the  precious 
gum  a  gOTernment  monopoly.  He  appro- 
priated the  greater  part  of  the  profits,  and 
atill  left  the  Malays  enough  to  stimulate 
them  to  pursue  the  quest,  and  to  gain  from 
100  to  400  per  cent,  for  tiiemselTcs  on  what 
they  procured  from  the  aborigines.  The 
Tamungong,  not  satisfied  with  buying  at  his 
own  priee  all  that  was  collected  by  private 
CBteiprise,  sent  out  numerous  parties  of 
from  10  to  100  persons,  and  employed 
whole  tribes  of  hereditary  serfs  in  the  quest 
of  gntta  percha. 

This  organiaed  body  of  gum -hunters 
■pread  itself  like  a  cloud  of  locusts  over  the 
whole  of  Johore,  peninsalar  and  insular. 
They  crossed  the  frontier  into  Ligna,  but 
there  the  Sultan  was  not  long  in  discovering 
the  new  value  that  bad  been  conferred  upon 
his  jungles.  He  confiscated  the  greater  part 
of  what  had  been  collected  by  the  inter- 
lopers, and  in  emulation  of  the  Tamungong 
dedared  gutta  percha  a  royalty. 

The  knowledge  of  the  utlele,  stirring  the 
avidity  of  gatherers,  gradually  spread  from 
Singapore,  northward  as  far  as  Pinaog, 
aoutbward  dong  the  east  coast  of  Sumatra 
to  Java,  eastward  to  Borneo,  where  it 
was  found  at  Brun^,  Sarawak,  and  Pon- 
tianak  on  the  west  coast,  at  Keti  and 
Passir  on  the  east.  The  imports  .  of 
gntta  percha  into  Singapore  from  the  1st 
of  January  to  the  12th  of  July,  1848, 
according  to  their  geographical  distribution, 
were:  — From  the  Malay  Peninsula,  593 
pieuls;  from  the  Johore  Archipelago,  1,269 ; 
from  Sumatra,  1,066;  from  Batavia,  19; 
from  Borneo,  55.  The  priee  at  Singapore 
was  originally  8  dollars  per  picul :  it  rose  to 
24,  and  fell  about  the  middle  of  1848  to  13. 

The  commotion  among  the  human  race  in 
the  Archipelago  was  great,  but  the  vegetable 
kingdom  suffered  most  by  it.  In  the  course 
of  three  and  a  half  years  270,000  trees  were 


felled  in  order  to  get  at  the  gum.— 2)a</y 

Newt, 

tbbbvat's  patukt  diaphkaom  smokik o 

PIPB8. 

WOllam  Edvardt  Staite,  Patentee. 

As  promised  in  our  last,  we  now  pro- 
ceed to  give  the  specification  of  Mr. 
W.  E.  Staite's  improvements  in  pipes 
for  smoking. 

SpecifleaiUm. 

This  invention  consists,  first,  in  so 
constructing  the  bowls  and  tubes  or 
stems  of  pipes  as  to  prevent  (as  far  as 
practicable)  the  oil  resulting  from  the 
combustion  of  tobacco  from  passing  up 
the  tube,  and  thenoe  into  the  mouth  and 
stomach  of  the  smoker,  thereby  avoiding 
or  greatly  mitigating  the  evils  arising  to 
some  constitutions  from  smoking;  «e- 
condj  in  certain  additions  to  pipe  stems 
or  tubes;  and  third,  in  an  improved 
tobacco- stopper. 

Fig.  1  is  a  sectional  elevation  of  one 
of  my  improved  pipes,  which  I  propose 
calling  *'  the  Patent  Diaphragm  Pipe.** 
A  is  the  bowl,  terminatinc^  at  bottom  in 
a  tube  B,  which  extends  down  nearly  to 
the  bottom  of  a  cup  or  receiver ;  C  is  a 
perforated  diaphragm  fitted  to  or  cast 
on  the  outside  of  the  tube ;  D  is  a  move- 
able cup  fitting  on  to  the  bottom  of  the 
pipe;  £  is  the  socket,  into  which  the 
stem  or  tube  to  convey  the  smoke  to 
the  mouth  is  inserted.  This  socket  is  in 
all  cases  above  the  diaphragm,  so  that 
before  entering  the  stem  the  smoke  must 
pass  down  the  small  central  tube  D, 
impinge  against,  and  pass  through  the 
perforated  diaphragm,  and  then  enter 
the  stem,  as  shown  by  the  arrows  in 
the  figure.  The  oil  and  vapour  being 
intercepted,  fall  into  the  cup  D,  which 
should  be  taken  off  and  the  contents 
emptied  before  throwing  the  ash  from 
the  bowl,  in  order  to  prevent  the  oil 
running  back  into  the  bowl,  or  finding 
its  way  into  the  tube  or  stem. 

Fig.  2  is  a  sectional  elevation  of  an- 
other of  my  improved  pipes,  which  I 
also  propose  calling  "the  Patent  Dia- 
phragm Pipe.**  A  is  the  bowl ;  B  a  hole 
communicating  with  a  chamber  beneath ; 
C  is  a  solid  division  or  partition  pointed 
at  bottom  in  the  centre,  to  facilitate  the 
dropping  of  the  oil  and  condensed  vapour 
into  the  cup.  It  may  be  placed  perpen- 
dicularly down  the  centre,  or  inclined  at 
any  angle ;  attached  to  it  at  bottom  is  a 


"tV  .moke  in  ihi.  c«e  pme,  from       M  befora.  .od  m  into  Ih.  .Un,,  m  .hown 
tb«  bowl  Ihroogh  Ae  bolo  B,  down  the      bj  Uw  wrowi  in  tbe  flgurw. 


Fig.  3*  i*  «  modiflcattoa  of  the  pipe 
lut  described. 

Eilher  of  the  foregoing  pipei  mij  be 
eoutnieled  with  one  or  more  dikphngm*, 
•od  these  dliphrtgmg  ma;  be  inserted  in 
]decea,  Dot  pierced,  ilepfubion,onetboTe 
•DOlher.Mshowiiinseclion  (flg- 3).  Also 
for  the  better  mnd  more  perfect  collection 
of  the  oil  and  vapour,  •  diaphngm, 
pierced  *i  before  described,  tna;  be  in- 
icrted  in  aoT  auitable  part  of  the  socket 
Into  wbicfa  uie  stem  is  to  be  placed. 

Fig.  4  reprewnti  part  «f  u)  improTed 


stem  or  tube,  which  ma;  be  used  eilbar 
with  the  pipes  before  described,  or  with 
pipes  of  ordiaai7  couitniction,  wbere 
moveable  stems  are  eniplored.  A  is  lite 
piece  whiah  fits  into  ike  soekM  of  the 
pipe.  B  is  the  pieee  on  la  whieh  the 
nouib-pieee  flis.  C  is  a  solid  dlvisioB  or 
partition  which  is  fitted  into  a  ejlliKler, 
and  oarriee  a  perforated  diapfarapn  at- 
Uehed  thereto.  The  course  tbe  smoke 
follows  is  Indicated  bj  the  arrows.  D  is  s 
moTcsble  cup  for  receiriuR  anj  surplu 
<A\  or  coadcDsed  Tapour  wnldi  nsa;  not 
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baTebeeo  eoUeoted  in  the  cup  of  the  b4»wl, 
or  in  caaes  where  the  pipes  here  deuiribed 
are  not  used,  then  it  collects  the  oil  and 
condensed  vapour  directtj  es  they  come 
from  the  bowl  of  ordinary  pipes. 

Fig.  5  is  a  sectional  view  of  another 
addition  to  stems,  whioh  may  be  used 
separately  or  in  coniunction  with  the 
foregoing.  A  A  is  the  stem.  B  is  a 
hollow  projecting  piece,  to  the  ineide  of 
which  are  fltteatnree  stops  or  bridges 
a  b  e.  d  i»  9L  valve  opening  upwards 
towards  the  mouth  ana  Twiing;  on  the 
stops  b  and  c  when  closed,  df  is  a  pin 
wbifib  pasMf  through  the  side  of  the 
projecting  piece,  and  terminates  inwardly 
ID  a  slioee.  This  pin  serves  to  press 
the  slide  over  the  aperture  between  the 
ato^  a  and  b,  and  is  prevented  from 
fwmg  by  the  spring/;  a  helical  spring 
ff  keeps  the  pin  out,  and  prevents  the 
slide  closing  the  aperture  except  when 
required.  This  contrivance  allows  air  to 
be  blown  through  the  stem  to  clear  it, 
when  necessary,  and  prevents  waste  of 
tobacco  by  the  back  puff,  when  smoke  is 
being  expelled  from  the  month. 

Fig.  6  represents  an  improved  tobacco- 
stopper  to  be  Dsed  with  either  of  the 
pipes  before  desoribedy  or  with  pipes  of 
the  ordinary  kind,  such  aa  the  meer- 
schaum and  German  pipes.  It  may  be 
made  to  fit  on  easily,  but  with  sufficient 
adhesion  to  hold  it  in  its  place,  or  may 
be  permanently  fitted  with  a  hinge-joint, 
so  as  to  turn  over  and  leave  the  bowl 
free  for  emptying  the  ashes  and  refilling 
tbe  pipe.  A  is  a  pipe  bowl,  b  a  hinged 
bridge,  c  a  stopper  of  any  suitable 
material,  having  a  rod  with  a  helical  or 
other  suitable  wring  to  keep  it  away 
from  the  pipe  when  out  of  use,  as  shown 
in  the  figures.  By  pressing  the  finger 
on  the  rod,  the  stopper  is  pushed  down 
into  the  bowl,  and  when  the  finger  is 
removed  the  force  of  the, spring  causes 
the  stopper  to  retire  to  its  original 
poeition. 

For  Claims,  see  ante  p.  199. 


OW  TnBVL4a  BRIPOBS,  AND  TBB  CLAIMS 
or  MB.  BTBPHBNSOII  TO  THBIB  HfYBlT- 
T10If.» 

Sir,— I  beg  to  preface  some  obser%a- 
tions  on  tubular  bridges  by  the  foUowing 

*  We  cannot,  eonabtently  with  the  oooim  ani- 
f&nxOj  adopted  tai  tlie  eondnot  of  tlilt  loornal,  wUch 


extracts  from  Franklin's  works,  vol.  i.,  p. 
308:— 

"  The  trettatient  yonr  friend  has  met  with 
is  BO  commoD,  that  bd  bisb  who  kaows  what 
the  world  is,  and  ever  has  been,  should  «s- 
peot  to  eieape  it.  There  are  everywhees  a 
nambsr  of  people  whsi  being  totally  desti- 
tate  of  any  investive  faeulty  thaaiMlfiss,  do 
■ot  readily  ooBeeive  that  others  may  possses 
it  I  they  think  of  inventioBS  as  of  miracles; 
••-*4hen  might  be  sadi  formtrly,  hat  they 
are  eseisd.  With  these,  everyone  who  offers 
a  new  invention  is  deemed  a  pretender  i  he 
had  it  from  some  other  eonntryi  or  from 
some  book  i^a  man  of  their  own  acq«aint- 
ance— one  who  has  no  more  sense  than 
themielres— could  not  possibly,  in  their 
opinion,  have  been  the  inveutor  of  anything. 
Thev  are  confirmed,  too,  in  these  sentiments 
by  frequent  instances  of  pretensions  to  in- 
vention, which  vanity  is  daily  prodnelnip. 
lliat  vanity,  too,  thoofh  an  Inoitement  to 
iaventioB,  is,  at  the  same  time,  the  pest  of 
inventors.  Jealovsy  and  envy  desy  the 
merit  or  the  novelty  of  your  laventioB ;  b«t 
vanity,  when  the  novelty  an4  merit  are  esta- 
blished, olaims  it  for  its  own.  The  smaller 
your  invention  is,  the  more  mortiieatioB 
yon  receive  in  having  the  credit  of  it  dis- 
pntsd  with  yon  by  a  rival,  whom  the  jealonsy 
and  envy  of  others  are  ready  to  support 
against  you,  at  least  so  far  as  to  make  the 
point  doubtful.  It  is  not  in  itself  of  im- 
portance enough  for  a  dispute ;  no  one  would 
think  your  proofs  and  reasons  worth  thdr 
attention;  and  yet.  If  you  do  not  dispute 
the  point,  and  demonstrate  your  right,  you 
not  only  lose  the  credit  in  that  instance  of 
being  ingenious,  but  you  suffer  the  disgrace 
of  not  being  Ingenuons  t-^not  only  of  being 
a  plagiary,  but  of  being  a  plagiary  for  trifles. 
Had  the  invention  bwn  greater,  it  wonld 
have  diigraeed  you  less ;  for  men  have  not 
|o  eoatemptible  an  idea  of  him  that  robs 
for  gold  on  the  highway,  as  of  him  that  can 
pick  pockets  for  halfpence  and  farthings. 
ThttSy  through  envy,  jealousy,  and  the  vanity 
of  eompetitors  for  fame,  the  origin  of  many 
of  the  most  extraordinary  inventions,  thongh 
produced  within  but  a  few  centuries  past, 
are  involved  in  doubt  and  uncertainty.    We 

has  been  to  hear  both  eidef  on  all  quetUont,  refbae 
iniertion  to  this  letter  from  an  esteemed  corrtspoD- 
dent  who  takes  (much  to  our  surprise  and  regret)  a 
different  view  from  that  which  we  have  done,  of  the 
rival  claims  of  Mr.  Fairbaim  and  Mr.  Stephenson 
to  the  invention  of  tubular  bridges.  However,  lest 
the  present  paper  should  fall  into  the  hands  of 
some  reader  vho  may  not  have  read,  or  may  have 
forgotten  what  we  have  said  on  the  opposite  side,  or 
who  might  be  led  lo  wrong  conclusions  by  certain 
erroneous  assumptions  of  the  writer,  we  have  sub- 
Joined  a  few  cautionary  notes,  whicn  we  hope  will 
pe  taken  as  they  are  msant— in  the  spirit  of  truth 
alone.— Xn.  M.  M. 
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scarce  know  to  whom  we  are  indebted  for 
the  compass,  and  for  spectacles ;  nor  have 
CTen  paper  and  printing,  that  record  eTery« 
thing  else,  been  able  to  preserre  with  cer- 
tainty the  name  and  reputation  of  their 
inrentors.  One  would  not,  therefore,  of  all 
iacnlties  or  qualities  of  the  mind,  wish  for  a 
friend  or  a  child  that  he  should  hsTC  that  of 
iuTention  ;>-for  his  attempts  to  benefit 
mankind  in  that  way,  however  well  ima- 
gined, if  they  do  not  succeed,  expose  him, 
though  very  unjustly,  to  general  ridicule  and 
contempt ;  and,  if  they  do  succeed,  to  enyy, 
robbery,  and  abuse." 

The  observations  on  tubular  bridges 
in  Nos.  1352  and  1411  of  the  Mech, 
Mag,^  involve  a  very  important  prin- 
ciple, vis.,  at  what  stage,  if  any,  of 
an  invention,  can  the  aid  of  scientific  and 
practical  men  be  called  in,  without  the 
risk  of  their  claiming  to  be  sole  or  joint 
inventors,  and  thereby  depriving  the 
first  inventor  of  perhaps  the  only  honour 
he  cares  about. 

'  An  inventor  is  the  person  who  first 
ffives  to  the  public  a  new  notion,  either 
by  word  of  mouth,  or  by  drawings,  or  by 
signs — in  the  air,  or  in  any  other  man- 
ner, depending  upon  the  capacity  of  the 
person  to  whom  he  addresses  himself. 

An  invention  has  no  relation  to  the 
trouble,  mental  or  physical,  which  is 
necessary  to  work  it  out;  ''  to  invent  or 
discover  is  to  take  ofi^  the  cover  or  con- 
cealment ;*'  the  invention  is  then  com- 
pleted ;  and  if  Mr.  Stephenson  had  been 
80  minded,  he  could  have  patented  his 
invention,  and  a  valid  specification  could 
have  been  drawn  up  without  any  further 
communication  from  him,  than  the  mere 
fiict  that  he  had  invented  a  bridge  made 
of  iron  so  as  to  form  a  tube  with  a  road- 
way through  it;  nothing  more  would 
have  been  requisite. 

So  far  as  invention  is  concerned  it  is 
indifierent  what  the  form  or  length  of 
the  tube  is  to  be — it  might  be  circular, 
elliptical,  triangular,  square,  or  rectan- 
gular. The  specification  need  contain  no 
d9*s  and  y's,  or  other  mathematical  sym- 
bols.* 


*  The  writer  is  altogether  in  error  on  this  point. 
Such  a  specification  as  he  supposes  would  not  have 
been  "a  va/uf  specification."  The  Inventor  would 
have  been  required  to  point  out  also  the  way  In 
which  the  thing  was  to  be  performed,  and  that, 
too,  not  only  a  practicable  way,  but  the  very  best 
according  to  his  knowledge  or  experience.  Had  he, 
for  example,  stated  that  the  "triangular"  mode  of 
constructing  the  tubular  bridge  might  be  adopted, 
he  would  hare  stated  what  was  palpably  false; 


The  complaint  of  the  writer  in  the 
North  British f  referred  to  in  No.  1411, 
Mech.  Mag,^  p.  148,  amounts  to  this, 
that  if  Mr.  Stephenson  and  Mr.  Fair- 
bairn  had  laid  their  heads  together,  they 
might  have  prevented  '*  a  stranger  plae- 
ing  himself  in  the  eyes  of  the  world  as 
the  earliest  proposer  of  a  tubular  bridge." 
Query  the  moral  honesty  of  such  a  pnn 
ceediog,  the  fact  would  have  remained 
the  same ;  and  if  M.  Jules  Guyot  be  the 
inventor  of  tubular  bridges,  why  sug- 
gest  a  conspiracy  to  deprive  him  of  that 
merit  P* 

The  writer  in  the  North  British  ^^*' 
(quoted  in  the  Mech.  Mag.)  finds  fault. V 
with  Mr.  Stephenson  because  he  adopted 
an  ''Idea as  a  last  resource,*'  " unsup- 
ported by  theory  and  untested  by  expe- 
rience." It  has  always  been  considered 
that  **  necessity  is  the  mother  of  inven- 
tion," and  to  invent  a  thing  for  whioh 
there  can  be  no  use  would  be  a  mere 
repetition  of  the  kaleideoscope.  Mr.  Ste- 

Ehenson,  no  doubt,  kept  this  tube  in  his 
ead  until  it  became  a  great  bore,  and 
was  doubtless  aware  that  iron  vessels  had 
been  *'  stranded  with  the  steam  engines 
in  the  centre,  without  injuring  the  ooo« 
struction  of  the  vessel," — (In  1842,  Mr. 
Miller  published  a  print  of  the  Primee 
of  WaUs  steamer,  showing  her  positioD, 
and  pointing  out  the  great  strength  of 
iron  ships),— and  Mr.  Stephenson  in  his 
evidence  before  Parliament,  May  5, 
1845,  says,  "  My  own  opinion  is  that  a 
tube  of  wrouffht  iron  would  possess  suffi- 
cient strength  and  rigidity  to  support  a 
railway  train.'*  That  Mr.  Stepheoflon 
and  his  tube  have  been  **  hung  in  cbaina" 
is  no  fault  of  his.    General  Pasley  must 


and  his  patent  would,  on  that  ground,  have  been 
held  Toid.  The  law  affords  no  such  protection  as 
our  correspondent  imagines  to  mere  abstract  and 
speculative  notions.—Eo.  M.  M. 

•  The  refiewer  In  the  North  BrUUk  has  eer- 
tainly  given  an  undue  and  somewhat  inconsistent 
degree  of  prominence  to  the  claims  of  M.  Guyot, 
who  never  propostd  a  tubular  bridge  at  all ;  what 
he  proposed  and  patented  was  only  a  particalar 
form  of  hollow  girder,  which  is  quite  a  diiTerent 
thing.  Still,  however,  it  is  to  misrepresent  the 
reviewer  most  egreglonsly,  to  say  that  his  axgu,- 
ment  "amounts  to  this,**  that  "if  Mr.  Stepheoaou 
and  Mr.  Fairbaim"had  done  certain  things  they 
miffki  have  secured  to  themselves  the  honour  ot 
the  invention  of  the  tubular  bridge ;  for  the  en- 
tire scope  of  that  argument  is  to  show  tiiat  all 
the  merit  beyond  that  of  mere  suggestion,  did 
actually  belong  to  Mr.  Fairbaim— "  An  idea  adopted 
as  a  last  resource,  unsupported  by  theory,  and  un- 
tested by  experience,  is  submitted  to  Mr.  Fairbaim, 

AMD  IK  HIS  BAHDS  IT  BSCOMSS  ▲  OaXAT  ISVmH' 

Tiosr.">-£i>.  M.  M. 
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be  answerable  for  tbat,  as  be  "  decidedly 
objected  to  tbeir  removal  ;*'  and  it  must 
be  remembered  tbat  General  Pasley  bad 
to  examine  railway  structures,  and  report 
upon  tbeir  safety.  Mr.  Stephenson 
while  explaining  bis  tubular  bridge,  *'  an- 
Bopported  by  theory,*'  to  his  late  father, 
waa  accidentally  called  upon  by  Mr. 
Fsirbaim,  to  whom  the  invention  was 
explained.  If  Mr.  Fairbairn  bad  such 
inturtive  knowledge  as  to  the  rectangular 
*  ^  form,  bow  "was  it  that  bis  first  experi- 
^iT  ments  were  made  on  round  ones?  Mr. 
Stephenson  wheiT  be  gave  bis  eYidencci 
J*'|,May  5,*  1845,  could  have  derived  no 
^'^^listance  from  Mr.  Fairbairn's  experi- 
nients, — m  the  flr^  experiment  was  not 
made  until  July  6,  1845,  two  months 
after  Mr.  Stephenson  had  given  his  evi- 
dence.* If  Mr.  Fairbairn  is  to  be  ranked 
as  co-inventor  with  Mr.  Stephenson, 
why  is  Mr.  Hodgkinson  to  be  left  out  P 
Mr.  Hodgkinson  says,  in  Report  to  Com- 
missioners, p.  115,  *<  The  introduction  of 
wrought-iron  riveted  tubes  for  bridges 
ia  a  new  feature  in  engineering.  It 
originated  with  one  of  our  boldest,  most 
skilful,  and  most  successful  engineers, 
who  waa  driven  to  adopt  it  as  a  matter  of 
necessity  in  one  of  the  most  stupendous 
structures  of  modern  times.  To  obviate 
these  difficulties  Mr.  Stephenson,  by  an 
effort  of  originality  and  master  mind,  con- 
ceived the  bold  idea  of  constructing  an 
immense  wrought-iron  tube  formed  of 
plates,  riveted  together,  and  sufficiently 
large  to  allow  railway  trains  to  pass 
tbrongh  it.''t 

SapDose  tbat  Mr.  Fairbairn  bad  been 
mindea  to  have  patented  what  he  had 
invented,  he  must,  firstly,  have  been  in 
the  position  to  swear  that  he  was  the 
''first  and  true  inventor  ;*'  this  he  could 


*  Asniredly  not;  but  what  was  Mr.  Stephen- 
0on'a  ides  "when  be  gave  his  eyidence  May  0, 
IS^sr*  A  self-tupported  tabular  bridge^  such  as 
has  been  ultimately  erected  t  No  sueh  tMng.  His 
idea  at  that  time,  and  for  a  long  time  after— until 
Mr.  Fairbaim  taught  him  better— was  that  the 
bridge  should  be  one  suspended  by  chains  from 
piers — nothing  more,  in  short,  than  an  ordinary 
suspension-bridge,  boarded  in  at  the  top  and  sides ! 
^Si>>  M.  M. 

t  The  reason  for  Mr.  Hodgkinson  being  "  left 
out,*'  is  simply  this,  that  he  says  himself  he  should 
be  so,  and  he  ought  to  know  best.  His  testimony 
in  favour  of  Mr.  Stephenson,  though  good  for 
nothing  as  against  Mr.  Fairbairn— 4or  sundry  rea- 
sons into  which  we  have  not  room  here  to  enter, 
though  some  of  them  are  obvious  enough ;  but  it  is 
good  at  least  to  the  extent  of  everlastingly  nega- 
tiving any  rival  pretensions  of  his  own.— Eb. 
M.  M. 


not  truly  do,  because  the  tubular  bridge 
had  been  previously  invented  by  Mr. 
Stephenson.  Mr.  Fairbairn  would  have 
been  in  the  same  predicament  as 

"  Dangh  (in  the  CWVtc).— Yes,  I  think 
there  is  something  like  it  in  '  Othello  !' 

'<  Ptf^.— 'Grad !  now  you  pat  me  in  mind 
on't,  I  believe  there  is — ^but  that's  of  no 
consequence ;  all  that  can  be  said  is,  that 
two  people  happened  to  hit  on  the  same 
thought — and  Shakespere  made  use  of  it 
first,  that's  all." 

In  December,  1846,  Mr.  Fairbaim 
took  out  a  oatent,  in  his  own  name,  for 
what,  he  admits  in  his  letter  to  Mr. 
Stephenson,  Oct.  27,  1846,  to  have  been 
Mr.  Stephenson's  *<  original  idea."  The 
''original  idea"  is  what  is  generally 
called  the  "  invention,"  for  which  letters 
patent  may  be  obtained :  how  much  of 
the  invention  of  tubular  bridges  remains 
after  deducting  the  ''original  idea'*  of 
Mr.  Stephenson  ?* 

Might  an  orchestral  band  claim  to  be 
the  inventors  of  Handera  oratorios,  be- 
cause they  first  rehearsed  then^  to  fit 
them  for  the  public  ear  ? 

"  Go  to,  therefore,  my  masters,  yon  that 
are  professed  mnsiciani,  relate  unto  this 
good  company  here  that  are  your  friends, 
who  was  the  first  tmi«n/er  of  music."— 
(Holland's  Plutarch,  p.  1018.) 

As  to  how  the  bridge  should  be  made, 
that  appears  to  have  been  a  joint  opera- 
tion of  Mr.  Stephenson,  Mr.  Fairbairn, 
Mr.  Hodgkinson,  and  Mr.  Clark; — so 
little  importance  did  Mr.  Fairbaim  attach 
to  the  making  of  the  bridge,  tbat  be  sold 
bis  contract  to  other  parties.  The  iron- 
masters have,  no  douot,  some  claim,  for 
they  '*  invented"  large  sheets  of  iron 
for  this  bridge. 

Mr.  Hodgkinson  says,  p.  117 — "  The 
principal  experiments,  and  the  deduc- 
tions drawn  from  the  whole  tbat  bad 
been  tried,  were  in  all  cases  communi- 
cated as  soon  as  obtained  to  Mr.  Stephen- 
son, with  suggestions  bearing  on  the 
bridge,  and  he  adopted  them  or  not,  as 
he   thought   best."     Mr.  Hodgkinson 


*  The  reader  will  please  refer  to  what  we  have 
already  said  on  this  head  in  a  preceding  note.  The 
"  original  idea,"  sueh  as  it  existed  in  Mr.  Stephen- 
son's mind,  could  not  have  heen  patented,  for  it  was 
a  mere  abstract  speculation,  without  any  practical 
embodiment  —  unless,  indeed,  the  hanging  in 
chains,  may  be  considered  as  Mr.  S.'s  practical  em- 
bodiment of  the  idea,  in  which  case  the  patent 
would  have  been  for  a  method  of  shutting  out  the 
light  from  nupennon  bridges,  A  notable  inventioa 
truly! 
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<<h«d  been  eomulted  privfttelj  on  the 
nutter  from  tbe  commeDcement,  or 
nearly  so ;  **  be  is  therefore  a  competent 
witness.  Mr.  Fairbairn  can  only  be 
truly  eonndered  as  working  out  practi- 
cally Mr.  Stephenson's  *<  original  idea" 
by  the  aid  of  Mr.  Hodgkloson's  original 
mathematics.* 

An  endeavour  has  been  made  to  traae 
the  <Mn?ention"  of  the  tubular  bridge 
to  its  proper  souroe,  atid  for  this  purpose 
the  following  works  have  been  con- 
sulted t—**  Mr.  Fairbairn,"  in  2  vols.; 
**  Report  of  Commissioners  on  Applies- 
tlon  of  Iron  to  Railway  Structures:" 
"Truth  and  Tubes,"  by  Thos.  Fair- 
balm;  and  the  work  of  Mr.  Edwin 
Clark,  in  2  vols.,  with  plates,  in  folio. 

The  conclusion  arrited  at  is,  that  the 
"invention "—the  "original  idea,"  is 
due  to  Mr.  Stephenson ;  the  subject  has 
been  considerea  as  one  of  Invention  only, 
and  not  as  mixed  up  with  the  manuftC- 
ture  of  the  bridge. 

Mr.  Stephenson  said  as  much  as  an^ 
prudent  man  could  say  in  giving  his  evi- 
dence (about  an  untried  thing)  before 
the  Railway  Committee.  May  5, 1845t; 
and  at  the  conclusion  of  his  evidence  he 
mi^t,  no  doubt«  truly  have  said,  in  the 
words  of  St.  raul,  "  I  have  fed  you 
with  milk,  and  not  with  meat ;  for 
hitherto  ye  were  not  able  to  bear  it,  nei- 
ther yet  now  are  ye  able." 

Having  brought  these  observations  to 
a  close,  the  former  part  of  this  commu- 
nication still  remains  for  consideration— 
via.,  at  what  stage  (if  any)  of  an  inven- 
tion can  the  aid  of  scientific  and  practical 
men  be  called  in  without  the  risk  of  their 
claiming  to  be  sole  or  joint  inventors, 
thereby  depriving  the  first  inventor  of, 
perhaps,  the  only  honour  he  cares  about? 

I  am,  Sir,  yours,  &o.» 

E.  PaossBn,  C.£. 
Binnlnghftin,  Sept  i,  18S0. 


vissuaa  wovaw  bt  oaTa&pxLLABs.     bt 

Ma.  #t   PSNISTOUN. 

In  tlie  earlier  part  of  this  century  there 


•  Whieh  orlginml  matlMniatiM  Mr.  Tate  hM 
•lne«  ihowii  to  be  altogothcr  wroBg.  Whatayer 
uditaooe  Mt.  Stepbanton  may  have  bad  from  Mr. 
HodgUmon,  Mt.  Fairbalra  bad  nona;  tbia  ia  oleai 
from  the  publlahed  eorraapondaaoa  on  tha  aut^eet. 

^f  !«•  aaoiuii  of  wbatlMdidiaf,  ith  MajTi  ISM, 


lived  at  Munich  a  retired  offieer,  I^eutensal 
Hebenstrait,  who  amused  himBelf  by  experi- 
ments on  the  means  of  giving  eonslsteacy  to 
the  gossamer  produced  by  caterpillars,  whliA 
is  oeeasionally  seen  blown  about  la  fiakes 
over  the  fields  in  Germany,  and  he  was  at 
one  time  sangaine  of  rendering  U  availabie 
as  a  material  for  ladles'  dress.    It  la  smd 
that  his  pkn  was  to  psepare  a  pasta  of  M- 
taee  or  ether  laavaa  beaS  up  with  b«tear«  ani« 
after  spreading  ifc  thinly  over  a  saMMtb  fltf- 
faoe  of  stona  er  wood  on  an  iaellnad  plaae, 
be  placed  al  the  lower  end  a  number  ef 
ohenillss  or  caterpillars  of  tbe  proper  spades. 
These  animals  gradnallf  ascended  the  incluet 
devourmg  the  paste,  and  depositing  as  they 
proceed  a  sort  of  tissue— until  the  whole 
surface  was  uniformly  covered  with  it.  He  is 
reported  to  have  produced  open  work  desigu 
by  drawing  the  pattern  with  a  hair  pencil 
dipped  in  olive  oil  before  the  animals  begin 
to  work.    These  I  never  saw,  bnt  I  have 
seen  one  veil  on  whi^  were  some  letteia 
exactly  resembling  a  watermark  en  paper, 
the  seoret  of  which  I  do  not  kamw.    The 
inventor  puraned  his  expsrlmenU  with  great 
seoreey,  hi  the  hope  of  turning  his  InveBtian 
So  valuable  aeeonnt  i  but  fiadtng  this  im- 
praetieable,  It  appears  that  he  produced  but 
very  Uw  specimens,  which  are  now  preserved 
in  various  museums  on  the  Contineot.    I 
have  seen  two  besides  my  own,  which  I 
procured  at  Munich,  in  1837,  after  haviug 
advertised  for  it  several  months.    The  ob- 
jections to  using  this  tissue  seam  to  be  chiefly 
its  exceedingly  flimsy  auality,  and  ita  very 
adhesive  properties,  which  render  iu  mana- 
gement and  preservation  extremely  difioult, 
attaching  itself  closely  even  to  the  smoothest 
surfaces,  from  which  it  can  be  separated  only 
by  the  breath.    My  veil  is  about  42  ia.  by 
S4  in*    One  of  26t  iu.  by  17  in.  is  said  to 
have  weighed  only  H  grain.    Another  oen- 
tainiog  9  square  feet  is  mentioned  aa  weigh- 
ing 4i  grains,  while  the  same  surfiMe  of  aalk 
gauze  weighed  137  grains,  and  of  fine  laoe 
262i  grains.     It  would  seem  that  the  art 
was  In  some  degree  known  at  an  earlier 
period,   and  occasionally  practised  in  con- 
vents, where  ooloured  drawings  on  amall  Uti 
of  it  are  said  to  have  been  made.    I  have 
seen,  in  alli  four  of  these  on  the  GontiBent, 
and  two  or  three  en  whieh  impresaioDS  from 
copper  plate  had  been  taken,— always  of 
sacred  sabjecU.    One  of  the  drawings  ia  ia 
my  possession,  about  7  in.  by  5  in.,  ezeeuted 
apparently  in  the  last  century^  and  I  have 
seen  one  dated  about  1770.— Afr.  /.  Z>ea- 
it^oMi,  Prt—ding9  ^fBHtUh  A»ioei^ii»m. 


w  haTo  bofbn  abotm  to  bo  Jast  Botkiag  at  aU^ 
B».  M.  M. 
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An  aoeidtBt  hM  wnfortuwteiy  ttkM  plaeo» 
which  will  mme  a  temporttfy  iiuptiiiion  oC 
the  eltoteo^telegnphie  oommviieBtioii  w 
happily  Mtabliahad  betwaan  England  and 
Fjranoa,  af  annonnoed  in  onr  last.  Tha  faot 
has  been  mada  known  to  tha  pvblie  hy  tho 
Mlowing  oifonlar  to  tha  nawapapara  from 
tha  Dinaatora  of  the  Conpany^  with  whom  tha 
Meiaril  Bratt  aia  aiaoclatad  i 

8iT» — "  The  v9tj  genenl  lotorett  whieh  hat  aft* 
taefaed  to  iht  mcoMfftU  rwolta  of  our  oxpeTtmoBti 
here  dDiing  the  last  week.— induces  u«  to  give  to 
the  public  tne  InHmation  that  the  telegraphic  com- 
nmnleatioii  between  the  two  eountriei  Ii  tempera- 
sttf  luspended,  in  consequence  (upon  examination) 
of  an  iiyuzy  tuetalned  by  the  wire  on  some  sunken 
rock  off  Cape  Grlsnez.  This  circumstance,  how- 
•▼er,  Is  ef  the  less  Importanoe,  inasmuch  as  some 
weeks  most  otherwise  have  neeessarily  elapsed 
before  the  communication  between  London  and 
Paris  would  have  been  rendered  complete,  without 
which  the  line  would  be  practically  of  little  use, 
while  the  expeiienee  whieh  has  been  gained  of  the 
nature  of  the  coasts  and  the  obstacles  to  be  con- 
tended with  will  conduce,  in  repairing  the  present 
injury,  to  the  aToIdanee  of  a  similar  catastrophe 
and  the  eslectlon  of  a  safe  route  for  the  six  perroa- 
nenC  wiree.  The  practicability  of  ininting  com- 
munications from  coast  to  coast  in  a  moment  of 
ttaie  having  been  established  beyond  the  possibility 
af  a  dflfi^,  there  is  no  ground  for  discouragement, 
and  the  difficulty  now  met  with  (by  no  meana  ua- 
expected)  will  only  stimulate  to  additional  exer- 
tions, and  secure  the  fUll  completion  of  an  enter- 
prise the  first  efiket  of  whieh  must  be  to  unite  In 
bonds  ef  common  interest  the  two  most  powerful 
nations  of  the  world. — Charles  J.  Wollaston, 
FmAVcxs  JBdwaess,  Directors  of  the  Society." 

Dover,  September  4. 

It  will  be  obMnred  that  It  la  the  faitention 
of  the  DIreeton  of  the  Company  to  lay 
down  no  leaa  than  **  thpemumtni  wira,*' 
BO  that  when  this  hai  once  been  effected , 
there  will  be  no  riik  of  tnch  an  interruption 
to  the  eommnnleatlon  between  the  oonntriea 
ever  oeenrring  again  (while  peace  at  leait 
endnrei.} 

Pros  a  letter  which  has  been  published 
In  the  Timet  from  Mr.  J.  W.  Brett,  It 
appears  that  "the  preparation  and  laying 
down"  of  the  wlrea  for  the  line  of  commu- 
nication haTcbeen  "conducted  solely  under 
tte  management  of  Mr.  C.  J.  Wollaston, 
aa  engineer  to  tha  Submsrlna  Telsgraph 
Company." 


o^setrtoATfoirB  09  ttroLisB  patimts  sn- 
ftoixsn  DoniMo  van  wbsk  iifDiiio 
anrpsMnnn  Mtm,  I860. 

IfnsoKEicK  R08KNBORO,  of  Albamarle- 
street,  Middlesex,  Eiq.,  and  Conrad  Mont- 
GOMBRT,  of  the  Army  and  Navy  Club,  St. 
James's-square,  in  the  lame  county,  Esq. 
.Fbr  impro9€ment»  in  tawing ,  euitimg^  bftring, 
mid  $haping  wood.  Patent  dated  March  1, 
1850. 


CZstaia. — 1.  A  machine  for  aawing  wood 
into  pieoei  or  blanks,  suitable  for  being 
afterwards  formed  into  staves  for  caslts  and 
barrels. 

2.  Certain  peculiar  contriTanoes,  arrange- 
ments, and  combinations  by  which  pieces  of 
wood  hsTc  first  a  currature  given  to  them 
longitudinally  corresponding  to  that  of  the 
ataTca  Into  which  they  are  afterwarda  formed, 
and  are  then,  while  in  that  state  of  curTSture, 
shaped  Into  stares,  each  with  ita  required 
bevel,  bilge,  and  taper. 

3.  A  machine  for  boring  holes  in  the 
pieces  of  wood  intended  to  form  the  heads 
of  casks,  for  the  admission  of  dowels  for 
holding  the  pieces  together. 

4.  A  machine  for  combining  a  number  of 
staves  into  the  aggregate  shape  and  form  of 
a  cask  or  barrel. 

Gbrard  John  Db  Wittr,  of  Brook- 
street,  Westminster,  Middlesex,  gentleman. 
Jbr  imprtmementM  in  maeMnety,  apparaiu», 
meiallie,  and  other  tnbttanceg,  for  the  jmr- 
poeee  qfletier-preu  and  other  printing,  (A 
communication.)  Patentdated  March 7,1850. 

This  invention  consists  In  a  method  of 
casting  stereotype  plates  on  the  periphery 
of  a  cylinder  instead  of  on  a  flat  surface, 
whereby  a  great  saving  of  time  in  printing 
b  stated  to  be  effected*  An  impression  is 
taken  from  ordinary  types  by  pressing  on 
their  facea  damped  tissue  paper,  which, 
when  removed,  retains  the  form  of  the  let- 
ters, and  serves  as  a  mould  for  the  stereo- 
type. The  composition  found  to  answer 
best  for  casting  consists  of  85  parts  lead, 
13  antimony,  and  2  parts  tin. 

An  endless  sheet  of  paper  is  to  be  em- 
ployed for  printing.  This  is  fed  into  a 
machine,  and  passes  between  two  stereotype 
rollers,  inked  by  contact  with  other  rol- 
lers placed  above  them,  and  communicating 
with  a  reservoir.  The  paper,  on  coming 
from  the  printing  rollers.  Is  received  between 
two  cylinders,  the  upper  one  of  which  has  a 
serrated  knife,  so  arranged  aa  once  in  each 
revolution  to  project  and  enter  a  groove  cut 
in  the  lower  cylinder,  by  which  means  the 
paper  is  partially  severed.  The  paper  in 
this  state  is  received  on  an  endless  band 
working  round  two  sets  of  drums.  The  set 
fnrthsst  from  the  cutting  cylinders  are  of 
greater  diameter,  and  necessarily  revolve 
with  an  Increased  velocity.  Sufficient  power 
is  obtained  by  the  increased  velocity  to  sever 
the  filaments  by  which  tho  partially-cut 
sheets  adhere  to  each  other ;  each  sheet  is 
then  delivered  separately  from  the  drums. 

The  machine  may  be  so  modified  as  to 
print  paper-hangings,  and  other  articlea 
requiring  an  impression  on  one  side  only. 
In  such  case,  inking  rollers  and  reservoirs 
for  eadi  distinct  colour  will  be  requisite. 
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Claims, — 1.  The  conBtruction  of  cyUn- 
drical  stereotype  platet,  as  dessribed. 

2.  The  application  of  the  machine  de- 
acribed  to  the  printing  of  paper  on  both  aides. 

3.  The  application  of  machinery,  aa  de- 
aeribed,  to  the  pnrpoae  of  printing  paper 
bangioga ;  and  the  employment  of  a  cylin- 
der having  a  serrated  icnife  or  cutting  instru- 
ment affixed  thereto. 

Willi A.M  M*N aught,  of  Rochdale,  Lan- 
cashire, engineer.  Fbr  certain  improvi' 
menu  in  eteam  engineer  alto  improvemente 
in  apparatus  for  atcertaiwing  and  register  ^ 
ing  the  power  qf  the  same.  Patent  dated 
March  7,  1850. 

These  improTements  consist — 

1.  In  forming  grooves  in  the  higher  and 
lower  points  of  the  steps  of  the  cam  by 
which  the  expansion  steam-valve  is  worked, 
BO  that  the  rollers  upon  the  end  of  the  ex- 
pansion valve-  rod  may  take  into  tbe  groovea ; 
the  other  poiota  of  the  atepa  are  left  plain. 
By  this  arrangement  the  governor  ia  made 
to  regulate  the  cutting  off  of  the  ateam  afc 
any  part  of  the  stroke.  Tbe  governor  is 
connected  by  means  of  rods  and  levers  with 
the  end  of  the  expansion  valve-rod,  so  that 
every  increase  or  decrease  in  tbe  velocity  of 
the  governor  may  cause  the  rollers  of  the 
expansion  valve-rod  to  be  either  pushed  up 
or  down  a  step  on  the  expansion  valve-cam, 
and  thna  cut  off  the  ateam  nearer  to  the 
beginning  or  termination  of  the  atroke. 

2.  Of  an  improved  piston  valve.  In- 
stead of  moving  longitudinally  in  the  case, 
as  such  valves  have  hitherto  done,  this  valve 
is  made  to  oscillate  or  to  revolve,  the  ports 
being  adapted  to  such  motion. 

3.  Of  a  means  for  regulating  or  equalizing 
the  power  developed  from  expansive  engines 
in  which  the  steam  is  cut  off  near  to  the 
commencement  of  the  stroke.  An  arrange- 
ment of  levers  is  connected  with  the  beam 
aod  parallel  motion  in  such  manner  that 
a  weight  is  raised  by  the  levers  during  the 
first  part  of  the  stroke ;  this  weight  acts  in 
opposition  to  the  steam,  but  after  the  piston 
has  passed  the  oentre  of  the  cylinder  it 
descends  with  it,  and  assists  to  finish  the 
stroke. 

4.  Of  an  instrument  for  registering  the 
work  performed  by  a  steam  engine,  which  is 
nearly  of  a  similar  construction  to  that 
known  as  M 'Naught's  Indicator. 

Claims. — 1.  The  bevelled  grooves  in  the 
cam  for  working  the  expansion  valve,  where- 
by the  governor  is  made  available  for  alter- 
ing the  degree  of  expansion. 

2.  The  oscillating  piston  valve. 

3.  The  means  employed  for  reducing  the 
strain  of  the  engine  nearer  to  a  mean. 

4.  Tiie  registering  inAtniment. 

John  Tayleb,  of  Manchester,  mechani 


eal  designer,  and  Rtcba&d  Hurst,  of 
Rochdale,  in  the  same  county,  cotton  spin- 
ner. Fbr  certain  improvements  in  and 
applicable  to  looms  fir  teeamng,  and  m 
machinery  or  t^paratus  far  preparing,  ball" 
ing,  and  winding  gams.  Patent  dated 
March  7,  1850. 

The  patentees  describe  and  eiaim, 

An  arrangement  of  the  crank  or  slay- 
arms,  or  an  equivalent  motion  derived  fh>m 
an  eccentric  cam  or  tappets,  whei%by  tiie 
reed  is  maintained  in  its  place  during  the 
picking  up  and  transmitting  of  the  shuttle, 
and  released  when  the  transit  of  the  efauttle 
is  completed.  This  arrangement  ie  also 
applicable  to  the  stop-rod,  in  order  to  pre- 
vent undue  pressure  on  the  shuttle. 

The  employment  of  a  supplementary 
spring  catch  and  lever  for  the  purpooe  ii 
limiting  the  recoil  of  the  cloth  beam  when 
tbe  driving  and  detaining  catches  of  the 
taking-up  motion  are  lifted  out  of  gear. 

The  employment  and  application  of  caout- 
chouc or  Indian  rubber  to  tbe  back  of  the 
reeds  or  reed>boxes,  whereby  additional 
elasticity  is  obtained. 

Arrangement  of  self-acting  mechuusn, 
for  the  purpose  of  changing  the  shuttles  in 
looms. 

Ck>mbination  of  a  conical  clutch  end 
break  applied  by  recoil  of  the  spring  handle 
fbr  the  purpose  of  stopping  the  loom  when 
detached  from  driving  shaft. 

Communication  of  driving  motion  by 
meana  of  tangent  surfaces  of  verticul  and 
parallel  cylinders,  pulleys,  or  drums. 

A  modification  of  the  preceding  ammge- 
ments  wherein  tangent  conical  snrfaoee  are 
employed. 

A  method  of  stopping  beaming  loona  cm 
the  breakage  or  failure  of  any  of  the  ends 
or  threads. 

The  employment  of  a  earn  to  paia  the 
balling  spindle  through  the  series  of  amglee 
which  it  is  required  to  make  with  the  plane 
of  motion  of  the  arm;  a  contrivance  where- 
by an  alternate  motion  of  the  sfdndle  in 
opposite  directions  is  obtained ;  and  baUisg 
warps  on  horizontal  spindles. 

Richard  Holdsworth,  of  the  firm  of 
Holdsworth  and  Co.,  cotton-spinnere,  and 
William  Holoatb,  engineer.  For  te- 
provements  in  apparatus  and  mackbtorp/sr 
warping  worsted,  cotton,  and  other  Jfbromo 
materials.    Patent  dated  March  11,  1850. 

The  novelty  of  this  invention  consiata  in 
the  employment  of  two  or  more  frictiou 
surface  platCB  or  couplings,  whereby  motion 
is  communicated  to  loom  a,  the  motion  re- 
versed, or  the  driving  abaft  put  in  or  out  of 
gear.  These  friction  plates  are  fixed  on  a 
shaft,  to  which  motion  is  communicated  from 
a  prime  mover.    Between  the  plates  sufficient 
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■pace  b  left  to  admita  frietion  bowl  attached 
to  the  drinng  shaft.  Thia  shaft  ia  supported 
by  a  framework,  in  the  top  of  which  works 
a  hand  wheel  attached  to  a  acrew  commnoi- 
cattng  with  the  shaft ;  hy  turning  the  wheel, 
the  bowl  ia  brought  in  contact  with  either 
the  upper  or  lower  plate,  whereby  motion  is 
oommiinicated  or  reversed;  and  when  the 
■erawia  so  adjoated  aa  to  bring  the  bowl 
between  the  plates,  bnt  tonehing  neither  of 
them,  the  driTing  shaft  ia  put  ont  of  gear. 

Tbe  patentees  do  not  claim  any  of  the 
separate  parts  constituting  this  meohanism, 
nor  do  they  confine  themselfes  to  tbe  above 
detailay  provided  the  peculiar  character  of 
their  invention  be  retained ;  but  they  claim 

Tbe  application  and  combination  of  the 
mechaniosl  contrivances  aboye  described  to 
the  purposes  mentioned. 

William  Church,  of  Birmingham,  en- 
gineer. For  eeriam  improv€ment§  in  ma* 
chmery  or  apparatui  to  he  employed  in 
mmmfiutwring  cards  and  other  artiehe 
Gompoeed  wholly  or  in  part  of  paper  or 
patiehoardt  part  or  parte  qf  the  eaid  ma^ 
akinery  being  applicable  to  printing  the 
the  eame,  and  parte  to  other  purpoeee  where 
preeemre  ie  required.  Patent  dated  March 
7,  1850. 

The  first  of  these  improvements  relatea  to 
the  hydraulic  presaea  commonly  employed 
In  the  manufacture  of  eards,  for  compressing 
the  paper  of  which  they  are  formed,  and 
constata  in  increasing  the  workman's  power 
of  leverage  by  lengthening  the  lever  at  each 
•troke  of  the  pump  rod.  The  lower  side  of 
the  lerer  has  a  ratchet  edge  which  takea 
into  a  cog  wheel  deriving  its  impulae  from 
a  ratchet  wheel  moved  by  a  lift,  which,  aa 
the  pump  rod  rises,  strikes  against  a  pro- 
jecting piece  in  the  framing,  and  produces 
thereby  a  partial  revolution,  which  causes  a 
oonresponding  elongation  of  the  lever. 

The  patentee  next  describes  a  machine 
for  cutting  card-board  into  atrips.  It  con« 
aiata  of  two  rollers,  each  famished  with 
annular  cutters,  the  distance  between  which 
regulates  the  width  of  the  alip.  The  board 
ia  fed-in  from  a  table,  and  pressed  laterally 
againat  a  guide-piece,  to  ensure  an  even  cut. 
The  enda  of  the  rollers  have  attached  to 
them  cog  wheela  which  teke  into  each  other, 
and  a  tMrd  wheel,  turned  by  a  handle,  aervea 
to  gire  motion  to  them  both.  This  machine 
may  be  actuated  by  manual  labour  or  steam 
power ;  in  which  latter  case  one  end  of  the 
driving-wheel  shaft  muat  be  furnished  with 
a  faat  and  loose  pulley. 

A  third  improvement  consists  of  a  ma* 
chine  for  cutting  board  into  cards,  which 
has  teta  of  cutters  fixed  at  right  angles  to 
each  other.  The  card  is  first  cut  into  strips, 
whidk  then,  by  the  action  of  a  stop  fixed  on 


an  endless  chain,  have  a  sidelong  direction 
given  them  towards  the  second  set  of  cutter*, 
by  which  the  operation  is  completed.  To 
prevent  the  slips  riding  over  each  other,  a 
bar  is  so  contrived  as  to  press  lightly  on 
the  strips  without  causing  friction  sufficient 
to  impede  their  progress. 

The  patentee  furtiier  describes  a  machine 
for  making  railway  ticketa,  by  which  they 
are  cut  and  dated  at  one  operation ;— -a 
machine  for  numbering  ticketa,  which  may, 
by  the  alternate  action  of  wheels,  en  the 
peripheries  of  which  are  fixed  figures,  be 
applied  to  the  purpose  of  consecutive  nnm- 
berings  ;-»a  machine  for  counting  the  tickets, 
which,  by  striking  a  bell  at  the  completion 
of  every  100,  warns  the  attendant  to  remove 
them  to  make  way  for  a  fresh  supply  ;  — >a 
machioe  for  paging  books,  or  other  sheets 
or  cards  requiring  to  be  numbered  conse- 
cutively ;  and,  lastly,  an  improved  construc- 
tion of  roller  for  the  supply  of  ink  to  the 
types  employed  in  any  of  the  above-named 
operations. 

Claitne, — 1 .  The  improvements  in  hydrau- 
lic presses,  by  which  an  increased  power  of 
leverage  ia  given  at  each  suocessive  stroke  of 
the  pump  rod. 

2.  The  machme  for  cutting  cards  into 
strips,  aa  deacribed. 

3.  The  construction  of  a  machine  for 
forming  strips  into  cards,  by  meana  of  cut- 
ters placed  at  right  anglea,  and  also  the 
employment  of  the  endless  chain. 

4.  The  machine  for  making,  dating,  and 
cutting,  at  one  operation,  railway  or  other 
tickets,  and  the  application  of  the  counting- 
apparatus. 

5.  The  machine  for  numbering,  which  is 
also  applicable  to  numbering  consecutively, 
and  printing  address  cards. 

6.  The  oonstmction  of  a  machine  for 
paging  or  numbering  oonsecntively  leayea  of 
books,  &c. 

7.  The  improved  construction  of  Inking- 
roUer. 

Hbnrt  Jambs  Tahuno,  of  Bayswater, 
Middlesex,  commission  agent.  For  iss- 
prooemente  in  the  numm/aeture  ofjnel  and 
manare,  and  deodorizing  and  dieinfeettng 
materiaie.    Patent  dated  March  7,  1850. 

The improvementa  in  "the  manufscture 
of  fuel "  constat  in  employing  refuse  tan, 
which  is  to  be  well  mixed  with  gas  tar  aa  it 
comes  from  the  works,  in  the  proportion  of 
one  bushel  to  a  quart  of  tar.  The  fuel  is 
then  ready  for  use,  or  it  may  be  moulded 
into  bricks,  if  preferred.  Instead  of  tan, 
peat  may  be  uied  in  the  same  proportion, 
and  rosin,  or  rosin  oil,  may  be  substituted 
for  the  tar,  in  which  case  one  pint  to  the 
bushel  of  tan  or  peat  will  be  sufficient. 
'  In  the  manufaeture  of  "manure,"  the 
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patentee  employs  highly-carbonized  refuM 
tan  and  night-soil  in  eqnal  parts.  The  pre- 
pared tan  acts  as  a  disinfector,  both  in  the 
case  of  its  use  with  night-soil  and  in  other 
applications  thereof. 

The  patentee  does  not  claim  the  exdloBiTe 
nse  of  tan  or  peat  for  fuel,  as  he  i«  awar* 
that  they  haTC  been  preTiooslj  employed  in 
combination  with  other  materials,  but  1m 
considers  the  application  of  tan  and  pcftt^ 
combined  with  tar  or  rosin,  or  roain  <&«  ai 
above  described,  to  be  new ;  withont,  how* 
eyer,  confining  himself  to  the  exaet  prdpof* 
tions  above  given. 

Claims. — 1.  The  application  of  highly- 
carboniied  refnse  tan  and  night- soil  for  the 
purpose  of  manure. 

2.  The  employment  of  the  tan  charcoal 
for  the  purpose  of  disinfecting  and  deodo* 
liziog  night-soil  and  other  materials. 

John  Txbay,  of  Hackney,  Middlesei» 
C.£.  For  an  improved  meter  for  renter* 
ing  the  flow  qf  water  and  other  fltUde^ 
Patent  dated  March  7,  1850. 

This  meter  consists  of  a  screw<*pfopeller 
wheel  placed  in  a  channel  through  which 
the  fluid  is  made  to  flow ;  the  axis  of  the 
screw-wheel  is  connected  with  a  train  of 
wheel  work  by  which  the  quantity  passing 
through  the  channel  is  registered. 

Regulating  and  check  valves  are  also  em- 
ployed, for  the  purpose  of  ensuring  greater 
accuracy.  These  valves,  together  with  the 
screw-wheel,  and  a  means  of  stopping  the 
flow  of  the  fluid  by  increasing  the  pressure 
of  the  air  inside  the  meter,  constitute  tfate 
subject  matter  of  the  claims. 

William  BaowN,  of  Airdrie,  Lance- 
shire,  electrician,  and  William  Williams, 
the  younger,  of  St.  Dennis,  Cornwall,  gen- 
tleman. For  improvemente  m  eleetrut  and 
magnetic  apparatue  for  indicating  and  eom^ 
munieating  intelligence.  Patent  dated  Maroh 
7,  1850. 

The  patentees  describe  and  claim  a  method 
of  and  apparatus  for  producing  a  step-by- 
step  motion  by  n^guets  or  electro- magnets. 

The  obtaining  of  electric  currents  by  in- 
duction on  electro- magnets  formed  of  iron 
or  nickel  charged  with  voltaic  electricity, 

A  method  of  signalizing  by  meese  of 
sounds,  and  of  sounding  alarums. 

A  method  of  protecting  the  conducting 
wires  of  electric  telegra^^  by  strands  Qf 
hemp  put  on  by  a  braiding  engine,  and  then 
coating  the  whole  with  gutta  peic^ 

A  method  of  connecting  the  transmitting 
wires  by  screwing  one  end  of  a  wire  into  a 
nut  furuied  on  the  corresponding  end  of  the 
next  wire. 

John  Fowlba,  jun.,  of  Melksham,  WiltSf 
engineer.     For  improvements  in 
Iwd,    Patent  dated  March  7»  1850. 


The  patentee  deeeribes  an  improved  snb- 
soil  plough,  in  which  the  eonlters  may  be  so 
arranged  as  to  form  a  furrow  for  the  recep- 
tion of  square  or  angular  drain  or  manurc- 
oonveying  pipes.  To  tiie  back  part  of  the 
framework  is  atUehed  a  rope,  which  may  be 
paased  through  e  number  ef  drain  pipea  and 
fastened  in  a  kaot  al  the  end,  by  wluck 
means,  the  plengh,  as  it  is  moved  forwarlv 
draws  the  pipes  into  the  fnrrows.  He  nent 
desoribes  a  nuchine  for  eutting  and  boring 
wooden  pipes,  both  of  a  eircnlsr  and  angular 
form.  And,  lastly,  he  propoees  to  effeot 
drainage  by  means  of  heather  twisted  into 
the  form  of  a  rope,  and  drawn  Into  the  fur- 
rows in  place  ef  pipee, 

C/otaie.— 1.  The  improved  snh-seil  plongh 
for  draining,  and  the  arrangement  of  the 
coulters  to  form  a  furrow,  into  which  square 
or  angular  drain  pipes  ssay  be  introdnoed. 

a«  The  machine  Isr  saving  and  boriaf 
wooden  pipes. 

a«  The  applicatUn  of  heather  to  th«  par- 
pose  of  draining,  as  described. 

Thomas    Jnyivo    Hkli«»  of  ClaphaBi, 
Surrey,  gentleman,    i^  esrfetfn  leyireee 
msnte  tn  Ms  frtefaimi  of  copper  and  aikar 
ores,  and  obtainimg  prodmctc   thsr^fircm* 
Patent  dated  March  9,  1850. 

These  improvements  apply  prineipally  to 
the  smelting  of  refractory  copper  ores,  and 
consist  in  the  employment  of  a  flax  com- 
posed of  Galena  (sulphurst  of  lead)  and 
baryta,  or  sulphate  or  carbonate  of  baryta 
In  place  of  baryta,  carbonate  or  sulphate  of 
strontia  may  be  substituted.  The  propor- 
tions are  one-tenth  galena  and  nine-tenths 
baryta,  &c  The  flux  is  to  be  added  to  the 
metal  in  the  roasting  fumaoe  hi  the  propor- 
tion of  one-eighth  flux  to  seven-eighths  of 
ore  yielding  12  per  cent  of  copper. 

Another  improvement  is  ths  employnsent 
of  oxygen  gas,  to  increase  the  heat  and 
cause  more  perfect  combustion  of  the  ooal. 
Retorts  are  fixed  near  the  furnaces,  in  which 
the  gas  is  generated  by  exposing  therein 
black  oxide  of  manganese  to  intense  beat. 
The  gss  evolved  passes  to  a  receiver,  and 
thence  by  pipes  to  the  fire,  either  through 
holes  cut  in  the  side  or  over  the  bridge  of 
the  furnace. 

The  patentee  also  employs  carboaato  of 
baryta  as  a  flux  for  iron  ore,  and  introdnoae 
oxygen  gas  to  assist  combustion,  as  above 
described, 

C/eims.— I.  The  employment  of  galena, 
or  sulphnret  of  lead,  in  combination  with 
baryta,  or  carbonate  or  sulphiito  of  baryta» 
or  carbonate  er  sulphate  of  strontia,  as  a 
flux  for  copper  ores,  as  described.  Also  the 
generation  and  application  of  oxygen  gae  for 
increaaing  heat  in  amelting  and  roastiac  fnr- 
nnofts,  as  described. 
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2  TlMfmjploymeatofoirboiiatoof  barytft 
ai  a  flu  for  iron  ore.  Alto  tho  •pplioatioa 
of  oxygen  gai ,  ai  described. 

William  Bairaov  SroMKa,  of  Goldan- 
aqoarai  MiddlesoK,  Manabeeter  warabowe- 
J^  improvemmts  im  irtmtimg  pmi 
other  9nrimuie$om»  end  ligneem  Mai* 
lert  io  OM  to  oMatu  prodmett  therefirom. 
(A.  oomarankatioB.)  Patent  dated  Mareb 
7,  1850. 

Ciatma. — 1.  A  macbine  for  compreuing 
peat. 

2.  A  proceei  of  earbonlilng. 

3.  Tbe  applieatloa  of  carbonic  add  gai 
to  tbe  extinction  of  glowing  char-peat* 

4.  Tbe  employnent  of  peat-gae  prodneed 
doring  tbe  operation  of  carbonklngi  for  the 
parpoM  of  beatiag  tbe  retorti. 

6«  Tbe  applioation  of  a  terlei  of  reeeivera 
to  tbe  distillation  of  tbe  residvttai,  and  tbe 
obtaining  products  tberefrom. 

6.  A  process  of  obtaining  "peatole** 
and  **  peapioB"  bj  leotifieatioD. 

7.  A  process  of  obtaining  "  peatioe." 

8.  The  application  of  sulpha r  and  peat  to 
tbe  mannfactare  of  bisulphuret  of  carboB, 
and  application  of  tbe  peat  and  salpbnr 
raaidnnai  to  tbe  manufacture  of  gun- 
powder. 

9.  Tbe  mannfootare  of  artificial  fuel  from 
anthracite  and  char-peat. 

10.  The  impregnation  of  surface- peat 
with  resin  oil,  &c.,  for  tbe  manufacture  of 
fire-ligbters  aad  rerivers. 

11.  Tbe  purification  of  peat  gas,  as  de- 
■cribed. 

12.  Tbe  obtaimng  of  heat  and  light  by 
tbe  combustion  of  peat  gas  in  atmospheric 
air»  when  a  coil  or  plate  of  platinum  is 
eaploycd. 

13.  A  pecuHar  cenatruction  of  gas-burner, 
and  application  of  these  burners  for  the 
purpose  of  blow-pipes,  &c. 

V)iu.iAM  Chajhk  Wilkins,  of  I^ong- 
acre,  Middlesex,  engineer.  For  certain 
improvement*  in  ventilating,  he&tingt  and 
Hgkting ;  m  Imnpe  and  candUtticke ;  in  the 
wkemufociwro  of  candteo^  and  in  the  appara^ 
fiia  to  be  wed  for  ntch  pmrpoete.  Patent 
dated  March  11,  1850. 

C/aiflia.— 1.  Several  descriptiona  of  ren- 
ttlators  for  Tentilating  buildings. 

2.  Certun  modes  of  constructing  chim- 
ney-tops. 

3.  A  particxilar  method  of  beating  portable 
■tOTOS  with  gas  and  oil,  for  the  purpose  of 
beating  apartments;  and  also  the  employ- 
ment of  reflectors  in  combination  with  each 
stoves  for  beating  and  lighting  purposes. 

4.  A  perforated  hollow  cone  for  supplying 
air  to  the  interior  of  common  grates,  for  the 
more  perfect  combustion  of  fuel. 

5.  Tbe  oonstXQetio&  of  Argand  gas-bumersi 


by  oaating  thein  with  tin  or  abM— by  gil- 
ranio  or  other  processes,  for  the  praraafion 
of  etidatlon. 

6.  A  method  of  regalatiog  the  aeans  of 
air  td  gas-bnmeri. 

7.  Certain  metbods  of  conctniotlBg  flah- 
tail  gae-bnmen. 

8.  Varioua  cOMtruatlona  of  lagvlatori 
for  tbe  purpoea  of  aqnaUaing  and  r^akting 
tbe  pasaaga  of  gu« 

9  and  10.  Certain  means  of  constructing 
pendent  sliding  gas  lamps,  oil  pendent  lamps, 
and  barnerf. 

II.  Bereral  tnetbods  of  eomtmetittg  oil 
body  lamps. 

la.  Certain  partiaalar  aseaas  of  aoa- 
struethi*  railway  carriage  laHps. 

13.  Certain  eonstructioni  and  arrange- 
ments of  spirit  and  Tapoor  laasps^  aad  also 
of  tbe  parte  of  spirit  and  tapoar  tempi* 

14.  A  syphon- exhausting  apparatus  to  oil 
flfld  gas  lamps  and  burners. 

15.  Difierent  forms  of  illuminators. 

16.  Various  means  of  constructing  can- 
dle lamps,  and  parts  of  candle  lamps. 

17.  A  mode  of  lighting  marine  floating- 
buoys. 

18.  A  mode  of  covering  metallic  reflectors 
with  coloured  enamel  suifaoee  (silver  lustre- 

19.  Burning  hydre*earban  with  the  flame 
of  oil  lamps.    And 

20.  A  method  of  manufaoturiag  candles. 
RicHAUD  AacHiBALD  Brooman,  of  the 

firm  of  Messrs.  J.  C.  Robertson  and  Co., 
of  Fleet- street,  patent  agents.  For  im» 
provemente  in  typee,  stereotype  platee,  and 
other  JipKred  ew/keeefor  prkUtng  from. 
(A  communication.)  Patent  dated  March 
7,  1850. 

This  invention  consists  In  covering  or 
coating  tbe  surfaces  of  types,  stereotype 
plates,  or  other  printing  surfaces,  witb  some 
protecting  metal  which  will  increase  their 
durability  without  impairing  their  sharp- 
ness. 

The  metat  found  to  answer  best  for  this 
purpose  is  copper,  which  is  precipitated  on 
tbe  types  by  tbe  agenoy  of  galvanic  elec- 
tricity. 

C/otiH,— The  covering,  coating,  or  plating 
the  surfaces  of  types,  stereotype  plates,  and 
other  figured  surfaces  for  printing  from,  in 
whole  or  in  part,  witb  some  prolecling  and 
preserving  metal,  as  before  described. 

Richard  Carte,  of  88,  Soutbamptoa- 
street,  Btrand,  Middleaex,  proCeaaor  of 
music.  For  certain  impropemente  in  the 
mmieal  inetrumente  detigneiedjtutee^  elerio- 
nete,  hautboye,  and  haeeoone.  Patent  dated 
March  7,  1850. 

Cla^mr.— 1.  The  amployaiaat  of  eartaia 
modes  of  sbuttfaig  tbe  keys  D  and  O. 
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2.  A  mode  of  producing  the  notes  D 
natural  and  C  sharp  on  the  concert  flute  and 
the  corresponding  notes  on  the  tenor  flute 
and  other  fluteB,  and  also  on  hautboys. 

3.  An  improvement  in  the  concert  flute, 
before  described,  whereby,  upon  pressing 
down  the  second,  and  raising  the  first  and 
third  fingers  of  the  left  hand,  the  C  natural 
and  B  natural  holes  are  left  open  to  produce 
the  note  C  natural,  and  the  appUiMition  of 


the  said  mode  to  the  corresponding  notes  on 
the  tenor  flute  and  other  flutes,  and  also  on 
oboes  or  hautboys. 

4.  A  certain  mode  of  producing  the  note 
F  natural  by  closing  the  F  sharp  note  by 
means  of  the  little  finger  of  the  left  hand, 
and  leaving  disengaged  the  second  and  third 
fingers  of  the  right  hand,  and  the  applica- 
tion of  the  said  mode  to  the  corresponding 
notes  on  the  tenor  flute,  and  other  flutes. 


WBKKLT  LIST  OV  MBW 

Piem  Entrd,  of  Paris,  for  improTements  in  tke 
conatruction  of  piano-fortes.  Septomber  IS;  six 
months. 

Robert  Langdon,  the  younger,  of  Derby,  glove 
manuflMtarer,  aod  Thomas  Parker  Tabberer,  of 
Derby,  aforesaid,  manufacturer  of  elastic  fabrics, 
for  Improvemenu  in  the  manufacture  of  looped 
flibrlca.    September  12;  six  months. 

Astley  Paston  Price,  of  Margate,  Kent,  chemist, 
and  James   Heywood   Whitehead,  of  the  Royal 
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George  Mills,  Saddleworth,  near  Manchester,  tat 
improvments  in  filters.  September  IS;  six 
monttft. 

Thomas  Lucas  Paterson,  of  Glasgow,  North  Bri- 
tain, mannfiscturer  and  calico  printer,  for  certain 
improvements  in  the  preparation  or  manufacture  of 
textile  materials,  and  in  the  finishing  of  woven 
fabrics,  and  in  the  machinery  or  apparatas  used 
thereiii.    September  IS;  six  montha. 
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Date  of    No.  in 
Regislra-  the  Re- 
tion.     glster.     Proprietors' Names.  Addresses. 

Sept,  6     14S9     Hugh  Booth S winton,  Lancashire 


7     2430     William  Craig  and  Isaac 

Whitesmith Glasgow.. 


Sttbjeots  of  Design. 

.  Fork  for  the  weft  atop 
motion  used  in  looms, 
or  machinery  for  ma- 
manuJiscturing  woven 
fabrics. 


>.»<••«••••••*..•.•••. 


»     2431      Levis  Cooke  Hertslet...  Fiisroy  Park,  Highgate. 


„      2432      Leman  Zox Long-acre, 


f» 


2433     James   Isaacks  Sands, 
and   Henry   Edward 

Outtram Holbom-hlll. 

10     2434     George  Wolstenholm....  BhefiBeld 


Brake  for  slabbing  and 

roving  frames. 
Double  socket-joint  for 

connecting   tubes,    or 

pipes  xrlihout  flanchea. 
Cape,  or    cloak,    with 

hood  for  travelling  or 

walking. 


Self-supporting  trouaen 
Doubly  carbonised  I.  X. 
L.  rasor. 
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Fni.TSRICAOHBK'a  PATENT  BLaCTRO-MOTITX  BNOINl. 

We  gave  at  the  time  of  the  ^orolment  of  Mr.  PulTermacher's  speeifieatioii  (toI. 
ui.  p.  494),  a  statement  of  varioaa  improTements  made  by  him  in  the  piao- 
tioal  application  of  the  electric  and  magnetic  forces  to  motive  and  other  usefnl  pur- 
poses ;  some  of  which  have  since  attracted  no  small  degree  of  attention  for  their 
novelty  and  ingenuity.  We  now  propose  to  lay  before  our  readers  Mr.  Pnlver- 
macher*s  description,  in  MI,  of  his  electro-motive  engine,  in  which  it  may  be 
remembered  a  single  galvanic  battery  is  combined  with  a  numerous  series  of  annular 
electro-magnets.  Fig.  1  is  an  external  elevation  of  the  principal  part  of  this  ma- 
chine ;  fig.  2  a  separate  elevation  of  the  electro- magnets  as  combined  together  in 
the  inner  cylinder  of  the  machine ;  fig.  8  is  a  sectional  elevation  of  the  parts  shown 
in  fig.  1,  and  fig.  4,  a  plan  qf  tWQ  Qf  the  rings  shows  the  position  which  they 
occupy  in  relation  to  one  another. 

The  electro-magnets  are  fc^rme^  pf  a  double  series  of  tootfi^^  or  notched  rings ; 
AA  and  BB  formed  of  thin  pli^tes  of  ^oft  iron,  one  set  or  series  being  placed  inside 
the  other.    The  outer  rings  J^  are  toothed  upon  their  inside  edf  e^,  and  the  inner 
rings,  BB,  toothed  upon  their  outep  edges.    The  number  and  positions  of  both  seta 
of  teeth  or  projections  correspond  to  each  other,  as  shown  in  fig.  4.     SS  are  pil- 
lars by  which  the  fixed  parts  of  the  machine  are  bound  together,  and  to  the  oed 
plate,  or  foundation  Z.    WW  is  the  main  shaft  of  the  machine,  which  has  its  bear- 
ings in  bosses  L^  L^  formed  in  crosses  or  frames  KK,  which  are  affixed  to  the  pillars 
SS.    These  pillars  SS,  carry  two  ^troug  plates  of  metal  00,  between  which  the 
whole  set  of  outer  rings  AA,  are  firmly  held  together.    Every  ring  is  separated 
from,  or  has  interposed  between  it  and  the  next  ring,  a  ring  qi  exactly  the  same 
fwm,  but  made  of  brass,  gutta  percha,  or  some  other  non-magnetic  material.    The 
inner  rings  BB,  are  combined  in  a  similar  manner  and  held  tq^ether  by  means  of 
two  strong  discs  of  metal  O^  OS  and  the  bolu  S^  S\  Both  sets  of  rings,  A  A  and  BB, 
in  their  combined  state,  are  made  as  nearly  ^ruly  cylindrical  as  possible  by  being 
turned  after  they  are  fixed  in  Uieir  positions ;  the  outer  rings  being  turned  on  their 
inner  edges,  so  that  when  the  one  cylinder  is  placed  within  the  other  they  may  just  run 
clear  without  the  teeth  or  projections  of  the  one  touching  those  of  the  oth^r.  The  bosses 
of  the  cross  frames,  EK,  are  provided  with  screws  S'S'  (shown  in  fig  3),  and  pinch- 
ing nuts,  M^M^,  by  which  the  inner  cylinder,  composed  of  the  rings,  BB,  may  ne  ad- 
justed lengthwise,  so  that  the  iron  rings  upon  it  may  fall  exactly  opposite  to  the  iron 
rings  of  the  outer  cylinder ;  in  which  position  they  are  shown  in  fig.  3.    Insulated 
copper  wires,  dd,  are  coiled  round  the  teeth  or  projections  A  A  and  BB  of  both  sets 
of  rings,  care  being  taken  to  coil  the  wires  in  such  a  direction  that  when  a  galvanic 
current  is  sent  through  them  it  shall  be  compelled  to  follow  the  course  indicated  by 
the  arrows  in  fig.  2 ;  that  is,  so  that  the  current  flowing  down  the  two  sets  of  wires  in 
any  one  of  the  grooves  or  furrows  formed  by  the  teeth  shall  be  in  the  same  direction, 
whereby  the  currents  will  be  prevented  from  producing  any  injurious  effect  upon  each 
other.    To  effect  this,  the  wires  are  crossed  from  the  oottom  of  one  tooth  to  the  top 
of  the  other,  as  shown  in  fig.  4,  and  to  this  crossing  of  the  wires  particular  attention 
must  be  paid,  as  the  course  of  the  current  must  be  so  disposed  that  while  it  produces 
a  north  polarity  in  all  the  teeth  of  one  row  of  teeth,  it  shall  produce  a  south  polarity 
in  the  next  row.    The  whole  of  the  rows  of  teeth  or  projections,  both  on  the  out* 
side  of  the  inner  cylinder  and  the  inside  of  the  outer  cylinder,  are,  in  fact,  trans- 
formed into  so  many  rows  of  electro-magnets  (that  is,  when  a  galvanic  current  is 
sent  through  the  coils  of  wires  by  which  they  are  surrounded),  and  each  row  has  a 
different  polarity  from  that  immediately  next  to  it.    The  polarity  thus  produced  in 
the  electro-magnet  of  the  inner  or  moveable  cylinder  always  remains  the  same,  but 
the  polarity  of  those  upon  the  outer,  or  fixed  cylinder,  is  chanced  progressively  by 
the  rotation  of  the  machine,  acting  upon  an  instrument  termed  *'  a  pole  changer,'* 
which  is  constructed  so  that  a  pair  of  metallic  rollers,  placed  in  the  electric  circuit. 
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•haS  b^  paadng  OTer  a  grapliite  diac  reverie  the  direetioD  of  the  current  altematel;. 
SometuneB  I  form  tfae  rings  of  tioned  iron,  or  have  them  tinned  after  they  are  cut 
ont,  and  when  they  are  acouratelv  placed  logeiber  ther  aretubjecied  toa  icmperature 
■ufBcieni  to  melt  the  tin,  by  which  they  m  formed  into  one  solid  mass  ;  but  each 
ring  will  Kill  form  a  diatiact  sertei  of  electio-magneti,  when  subjected  to  the  elec- 
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MBlf  0I&  OK  THI  VAM0U8  METHODS  ADOPTED  AND  PROPOgID  FOR  TRR  PRBSERVATION 

OF   TIMBBR.      BT  M.  8.  B. 


A  correroondent,  "  T.  P.  J.,"  of  this 
Magazine,  nas  given  a  very  useful  sum- 
mary of  Mr.  Paten's  observations  re- 
specting the  teredo  naoa/t>and  other  sea 
worms,  and  of  what  is  otherwise  known 
of  these  destructive  moluscs,  as  also 
considerable  informstion  respecting  the 
protection  of  wood  from  their  ravages 
oy  means  of  creosote  or  oil  of  tar ;  but 
valuable  as  is  his  paper,  it  does  not  seem 
to  militate  against  the  making  farther 
experiments  respecting  the  preservative 
powers  of  oils  other  than  that  of  tar; 
but  as  oil  of  tar,  indeed  all  oils,  greatly 
increase  the  inflammability  of  wood,  as 
noticed  by  "T.  P.  J.,**  some  other 
means  of  preserving  it  must  under  cer- 
tain circumstances  be  had  recourse  to, 
and  the  subject  seems  of  sufilcient  gene- 
ral importance  to  justify  a  farther  inves- 
tigation of  it  Perhaps  a  short  statement 
of  much  that  has  already  been  done  to- 
wards the  conservation  of  timber  may 
not  be  unacceptable  to  the  readers  of  this 
Journal— of  what  also  has  been  sug- 
gested on  the  subject — ^and  what,  it  would 
appear,  still  remains  to  be  ascertained  for 
tne  attainment  of  this  desirable  end. 

To  go  back  to  long  by- gone  times ;  it 
appears  that  about  the  year  1784  Colonel 
Congreve,  then  at  the  head  of  the  labo- 
ratory at  Woolwich,  attended  as  an  ordi- 
nary pupil  a  four  months*  course  of  the 
daily  chemical  lectures  of  Dr.  George 
Fordyce,  which  led  to  intimacy  between 
these  gentlemen,  and  to  their  discussion 
of  the  imperfections  of  gunpowder  as 
then  manufactured.  Amongst  many 
chemical  defects  of  the  materials  used  in 
its  composition  were  those  of  the  char- 
coal, whether  burnt  in  the  usual  manner, 
or  in  iron  pots  as  at  Faversham;  Dr. 
Fordyce  discovered  the  cause  of  these 
imperfections,  and  invented  a  mode  of 
preparing  charcoal  by  distillation  in  close 
vessels ;  in  the  apparatus  he  devised  for 
this  purpose,  the  oil  of  tar,  as  it  came 
over  from  the  charcoal  cylinders,  was 
collected  separately  from  tne  pyroligne- 
ous  acid,  and  he  recommended  that  the 
wooden  sheds,  &c.,  at  the  Ordnance  pre- 
mises should  be  paid  with  this  oil  of  tar — 
the  first  occasion,  it  is  supposed,  on 
which  oil  of  tar  was  used  for  such  a  pur- 
pose. Dr.  Fordyce  had  also  employed 
his  chemical  knowledge  in  preventing 


and  checking  dry-rot,  and  had  found 
that  sulphate  of  iron  was  as  efficacious  for 
this  purpose  as  the  more  costly  sulphate 
of  copper,  which  had  previously  been 
recommended  by  Dr.  Hales  for  the  pre- 
servation of  wood.  The  average  dura- 
tion of  negro  houses  on  the  estate  of 
Richard  Atkinson,  in  the  island  of  Ja- 
maica,  when  built  of  unprepared  wood^ 
had  been  little  more  than  two  years, 
whereas  those  of  which  the  wood  had 
been  prepared  according  to  Dr.  Fordyce's 
instructions  with  sulphate  of  iron,  were 
still  in  a  good  state  after  the  lapse  of 
ten  years.  Dry-rot  attacked  seriously 
the  wooden  frame  of  a  window  in  hia 
own  house ;  he  caused  the  decayed  parts 
to  be  scraped  out  as  far  as  practicable 
without  inijury  to  the  exterior  shell,  and 
the  remaining  part  to  be  saturated  with 
a  solution  of  sulphate  of  iron,  whereby 
spread  of  the  dry-rot  was  completely 
checked ;  and  the  same  good  effect 
resulted  wherever  the  same  solution  was, 
at  his  suggestion,  employed  in  other 
houses.  In  the  same  room  used  as  an 
Observatory,  which  had  been  attacked 
by  dry-rot,  the  floor  was  riddled  by  m 
small  species  of  beetle ;  he  had  the  boards 
washed  with  a  solution  of  corrosive  sub- 
limate, which  destroyed  the  insects,  and 
preserved  the  floor  from  future  attacks. 
Letters  written  from  Amsterdam  by 
Sir  Samuel  Bentham  in  the  year  1779, 
testify  that  his  attention  had  already  been 
particularly  directed  to  the  preservation 
of  timber;  that  a  peculiar  process  for 
effecting  the  purpose  was  practised  by 
the  Messrs.  May  of  that  city,  and  that 
our  Ambassador  at  the  Hague,  Sir  Joseph 
Yorke,  had  communicated  to  the  Admi- 
ralty indications  of  the  means  they  «n- 
ployed  habitually  to  preserve  the  timber 
of  ships  of  their  build ;  this  mode  was 
ordered  to  be  tried  in  our  Royal  Dock- 
yards by  order  of  the  Admiralty,  bat 
the  experiments  were  ill- conducted,  as 
80  often  happens  in  those  establishments  ; 
a  change  of  administration  took  place, 
and  the  intended  prosecution  of  the  ex- 
periment was  lost  sight  of.  Sir  Samuel 
during  his  tour  after  information,  and 
long  sojourn  in  different  parts  of  Europe, 
and  of  Russia  in  Asia,  seems  never  to 
have  neglected  opportunities  of  obtain- 
ing information  respecting  the  preserva- 
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tioD  of  wood,  and  on  his  return  to  Eng- 
land, in  1791,  he  further  prosecuted  bis 
inquiries  on  the  subject.  It  appeared 
that  in  this  country  no  progress  what* 
ever  had  latterly  been  made,  in  improying 
the  means  either  of  seasoning  timber  or 
retarding  its  decay,  but  he  was  himself 
convinora  of  the  efficacy  of  impregnating 
it  with  various  matters  as  preservatives ; 
the  only  difficulty  was  as  to  the  mode 
of  introducing  them.  He  had  in  Russia 
experienced  the  obstacle  presented  by  air 
contained  between  the  fibres  of  wo<k1  to 
the  introduction  of  any  fluid :  how  could 
this  impediment  be  overcome?  Air 
being  the  resistance,  why  not,  he  rea- 
soned, withdraw  the  air  by  some  such 
apparatus  as  the  air-pump?  Then, 
generalising  the  idea,  he  perceived  that 
an  immense  variety  of  manufacturing 
operations  might  be  facilitated  by  per- 
forming them  in  vacuo*  Beflection  con- 
firmed him  in  this  opinion ;  and  the  con- 
sequence was  that  in  1794  he  engaged  a 
person,  in  the  habit  of  experimenting, 
to  make  several  trials  on  a  small  scale,  to 
ascertain  what  advantages  might  practi- 
cally be  obtained  by  the  abstraction  of 
air  in  many  manufacturing  processes. 
With  this  view  he  contrived,  and  had 
many  adjuncts  to  a  good  ordinary  air- 
pump,  whereby  many  particulars  requir- 
ing practical  confinnation  were  verified. 
Success  even  exceeded  his  hopes,  and  in 
consequence  he  patented  his  invention 
January  24,  1795.  His  specification  set 
forth  that,  **  The  invention  consisted  in 
the  idea  of  applying  to  the  purposes  of  art 
and  manufacture  in  the  large  way  the 
practice  which  has  been  so  long  in  use  of 
extracting  and  excluding  the  air  in  the 
way  of  philoaophical  experiments."  He 
divided  the  cases  to  which  a  vacuum  is 
applicable  under  general  heads:  <*  1. 
Preservation  in  point  of  substance,"  and 
in  "point  of  colour."  **  2.  Distilk- 
tion.**  '<  3.  Effectuation  of  Contact." 
**  4.  Intromission  into  Tubular  or  other 
Cavities."  "  5.  Imnregnation."  "  6. 
Transmission  and  Percolation."  "  7. 
Mixture."  *'  8.  Begnlation  of  Heat.*' 
"9.  Exsiccation."  But  promising  as 
were  his  prospects  in  regard  to  this  and 
others  of  his  inventions,  he  was  induced 
to  engage  in  the  public  service,  and 
thereby  sacrificed  the  pecuniary  advan- 
tages derivable  from  his  patents,  which 
are  said  to  have  enabled  many  individuals 
to  have  realised  immense  sums.    In  re- 


gard to  the  patent  in  question,  for  ex- 
ample, by  applying  a  vacuum  to  a  pro- 
cess in  the  purification  of  sugar,  greater 
profits  are  supposed  to  have  been  derived, 
than  have  ever  been  known  to  have  been 
obtained  by  any  other  patented  invention. 
Many  others  are  the  instances  in  which 
the  abstraction  of  air  has  already  been 
employed  in  manufactures  with  success 
—from  the  wetting  of  paper  for  bank- 
notes down  by  the  little  apparatus  for 
shutting  a  door,  lately  exhibited  to  the 
scientific  meeting  at  Edinburgh:  but 
this,  truly,  is  irrelevant  to  the  seasoning 
of  wood. 

The  advantages  derivable  from  Sir 
Samuel  Bentham*s  patent  of  1795,  in 
regard  to  the  preservation  of  timber, 
come  under  the  heads  of  "  Impregnsr- 
tion"  and  "  Percolation."  Under  the  head 
of  *'  Impregnation,"  the  specification  runs 
thus :  "  By  the  expulsion  of  the  air,  this 
process  may  be  facilitated  in  every  in- 
stance, whatever  be  the  design  of  im- 
pregnation, the  nature  of  the  solid 
to  be  impregnated,  or  of  the  fluid 
with  whicQ  it  is  to  be  impregnated. 
So,  for  example,  to  the  impregnating 
of  any  one  substance  with  another, 
whether  in  a  liquid  state  or  vapour 
to  the  impregnating  of 
wood,  or  other  fibrous  or  cellulated 
masses  with  any  substance  for  anv  pur- 
pose— ^for  instance,  with  saline  solutions 
to  preserve  them  from  putrefaction  and 
combustion — ^with  oleaginous  matters  to 
preserve  them  from  putrefaction — or 
with  poisonous  matters  to  preserve  them 
from  corrosion  by  the  sea-worm  or  other 
insects." 

Under  the  heads  of  '*. Transmission" 
and  '*  Percolation,"  the  specification  pro- 
ceeded in  these  terms  :  '*  By  the  same 
means  the  process  of  percolation,  or  filtra- 
tion, may  be  rendered  comparatively  in- 
stantaneous, whether  the  object  in  view  be 
the  purification  of  the  fluid  transmitted,  or 
the  puriflcation  of  the  substance  through 
which  it  is  to  be  transmitted ;  .  .  thus 
also  may  water,  or  any  other  fluid,  be 
driven  through  .  •  wood  to  cleanse  it 
from  its  putrefiable  juices.'* 

"  As  to  the  vacaum -chamber  or  receptacle 
which  is  to  be  exhausted  of  its  air,  and  into 
which  the  sulgeots  of  the  several  processes 
are  respectively  to  be  introdooed — the  balk 
of  it  will,  of  course,  be  regulated  by  the 
scale  on  which  it  is  proposed  to  operate, 
like  the  vessels  of  a  huge  brewery  ;»it  may 
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be  of  the  slie  of  a  large  room.  In  general, 
it  should  be  no  larger  than  neoeesarf ,  linoe 
the  greater  the  ipace  left  nnooenpied  by  the 
ittbjeet  in  question,  the  greater  the  qoantity 
of  air  to  be  extracted.  In  the  same  Tiew, 
there  may  be  an  adrantage  in  adapting  the 
form  of  the  chamber  in  some  measure  to 
the  form  of  the  subject  to  be  contained  in  it. 
Of  coarse,  it  would  not  be  made  in  the 
same  shape  for  a  plank  of  timber  as  for  a 
barrel  of  provisions ;  where  flatness  is  not 
necessary,  couTezity  will  be  preferable,  on 
account  of  the  advantage  it  gives  in  point  of 
strength." 

<*In  many  oases  of  impregnation  and 
transmission,  the  fluid  which  it  is  intended 
shoaM  be  forced  through  or  Into  the  subject 
matter,  finds  its  intended  place  already  oc- 
cupied by  another  flaid,  which  it  must  con- 
sequently drive  out.  In  these  cases  an 
advantageous  way  of  effecting  the  exchange 
is,  so  to  order  matters  that  the  inclosure  of 
the  subject  matter  in  the  vacuum  chamber 
shall  be  partial  only,  leaving  one  part  ex- 
posed to  the  pressure  of  the  external  atmo- 
sphere, with  no  other  covering  than  that  of 
the  impregnating  fluid.  Suppose  now  the 
body  into  or  through  which  the  fluid  is  in- 
tended to  be  forced  to  be  a  log  of  wood,  the 
varieties  of  which  the  construction  of  the 
apparatus  is  susceptible,  may  be  comprised 
under  two  principal  cases ;  either  the  whole 
of  the  log,  one  end  excepted,  will  be  within 
the  chamber,  that  end  only  remaining  ex- 
posed to  the  fluid  without,  or  the  whole  of 
it,  one  end  excepted,  will  be  exposed  to  the 
floid  without,  that  one  end  alone  being  in- 
troduced within  the  chamber.  In  the  first 
case,  the  ehamber  must  be  large  enough  to 
contain  the  log;  in  the  other  case,  there 
must  indeed  be  without  the  chamber  a  vessel 
large  enough  to  contain  the  log,  together 
witii  the  fluid  with  which  it  is  to  be  encom- 
passed ;  but  the  chamber  itself  need  only  be 
of  such  size  as  to  have  one  of  its  boundaries 
large  enough  for  the  log  to  fit  into ;  what 
the  log  wants  of  filling  up  the  aperture  thus 
left  in  the  chamber  to  receive  it,  must  of 
course  be  filled  up  air-tight  at  each  opera- 
tion— ^for  instance,  by  wedges  of  wood,  with 
a  cement.'' 

About  the  year  1796,  Sir  Samuel 
happened  to  hear  that  at  Boston  (United 
States),  a  pier  or  jetty,  though  of 
wood,  had  never  been  attacked  by  the 
sea-worm,  the  materials  having  been 

Slid  with  coarse  whale  oil :  this,  in  ad- 
tioD  to  his  experience  in  Russia  of  the 
efficacy  of  the  oil  of  bireh-bark  in  resist- 
ing the  depredations  of  insects,  indaoed 
him  to  cause  experiments  to  be  made  at 


Plymouth,  (ss  mentioned  in  Number  1282 
of  the  Mechanics*  Magazine) ;  not  consi- 
deriDg,  however,  that  these  experiments, 
or  any  other  which  bad  hitherto  been 
made,  eould  be  regarded  as  eonelusivey 
he  continued  his  endeavours  to  obtain 
more  eertain  knowledge  on  the  subject — 
as  appears  by  his  official  letter  of  the  27  th 
OctoDcr,  1797.  It  was  written  in  obe- 
dience to  the  commands  of  the  Admiralty, 
that  he  should  give  his  opinion  on  a  pro- 

f>o8al  for  seasoning  timoer  bv  means  of 
ime ;  he  recommended  a  trial  of  it,  but 
observed  at  the  same  time,  "  that  it  was 
by  no  means  certain  that  that  mode  of 
seasoning  timber  would  prove  preferable 
to  other  modes,  which  might  be  found  on 
a  comparative  trial  of  various  means 
which  had  already  been  practised  for  this 
purpose,  and  of  others  which  a  more 
perfect  investigation  of  this  branch  of 
chemistry  might  point  out  as  worthy  of  ex- 
periment ; "  and  that  he  "  had  collected 
together  a  number  of  modes  which  ap- 
peared worthy  of  trial,  if  their  Loni- 
ships  should  think  fit  that  a  course  of 
experiments  on  the  seasoning  of  timber 
should  be  instituted.*'  No  such  set  of 
experiments  were,  however,  authorised 
at  that  time,  nor  have  they  to  this  day 
been  undertaken,  it  is  believed,  either 
by  Government  or  by  any  individual ; 
hence  the  uncertainty  as  to  which  of  seve- 
ral modes  in  use  for  seasoning  and  pre- 
serving timber,  under  this  or  that  set  of 
different  circumstances,  is  the  one  to  be 
preferred,  either  in  point  of  efficacy  or 
expense. 

Sir  Samuel  did,  however,  embrace 
the  opportunity  afforded  him  by  being 

S*ven  mdividually  the  management  of 
e  wood-mills  in  Portsmouth  Dockyard, 
where  he  fitted  up  one  of  the  cellars  as  a 
seasoning-house,  and  was  prosecuting  in 
it  a  course  of  experiments  when  he  was 
"  sent  away  to  Russia.**  Nothing  further 
seems  to  have  been  done  on  the  subject 
till,  in  1811,  he  offlciallv  proposed,  for 
the  preservation  of  a  breakwater  of  wood, 
that  it  should  be  ''paid  over  with  oil  of 
tar,  or  other  cheap  oil.*' 

Where  the  preservation  of  wood  from 
decay,  and  the  rendering  of  it  obnoxious 
to  sea-worms  are  both  attainable  by  the 
same  means,  these  of  course  are  usually 
to  be  preferred,  as  for  a  floating  break- 
water, for  instance  :  but  there  are  many 
cases  where  the  depredations  of  sea* 
worms  have  to  be  guarded  against ;  jet 
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where  Ae  smell  of  creosote  would  hardly 
he  tolerated.  Could  its  offentiye  and 
loDg-euduring  stench  be  borne,  for  in- 
stancy at  a  loading  quay  and  promenade 
in  snch  a  place  as  Brighton  P  The  ema- 
nations from  oil  of  tar  are  highly  inju- 
rious to  vegetation,  therefore  it  is  im- 
piroper  for  horticultural  erections;  so, 
were  all  the  wood  that  enters  into  the 
eonstruction  of  a  ship  to  be  impregnated 
with  it,  the  vessel  would  be  intolerable  to 
landsmen — ^probably  even  to  mariners, 
accustomed  though  they  be  to  the  smell 
of  tarred  ropes ;  yet  there  are  indications 
that  great  economy  would  result  fVom 
the  impregnation  of  ship  timber  with  an 
oU  of  some  sort ;  this  is  an  inference  that 
may  be  drawn  from  the  great  durability 
of  teak  and  green-heart,  both  of  them 
said  to  contain  naturally  a  great  pro- 
portion of  oil,  and  both  of  them  said  to 
be  free  fV'om  attack  by  the  sea-worm. 
From  these  considerations  it  was  that  the 
further  experiments  on  oils  were  sug- 
gested in  this  Journal,  No.  1406.* 

Mr.  Faton's  published  observations  on 
sea-worms  prove  that  poisons  have  no 
deleterious  effects  upon  them ;  the  expe- 
riments at  Plymouth  indicate  that  oil  in 
some  way  preserves  wood  from  their 
attadLS.  Now  the  object  of  the  experi- 
ments suggested  was,  partly  to  ascertain 
whedier  it  was  from  distatesfulness  of 
that  fluid,  or  firom  its  preventing  in  some 
way  their  means  of  eosaminuting  wood — 
partly  to  ascertain  whether  cheap  oils  as 
a  class  might  be  indifferently  used  as 
jpreservatives — not,  as  seems  to  have 
been  supposed,  from  ignorance  of  the 
great  extent  to  which  oil  of  tar  is  now 
used  for  both  paying  railway  sleepers, 
Arc,  and  for  their  impregnation  to  a 
greater  or  less  depth  from  their  sur- 
faces. 

The  mode  of  impregnating  wood  with 
oil  of  tar,  indicated  by  '*  T.  P.  J.,**  is  that 
of  a  pressure  of  about  150  lbs.  to  ihe 
square  inch — ten  times  the  weight  of  the 
atmo^heie ;  but  no  observations  are 
made  as  to  the  state  of  dryness  of 
the  wood  when  submitted  to  this  pres- 


*  By  some  mitchance  a  press  enor  crept  Into  one 
paragraj^h  of  that  communication;  the  word  "it" 
Deing  printed  in  lieu  of  otlf  where  it  was  intended  to 
be  sidd,  in  spemklog  of  sea-worms,  that  oil  "may 
be  either  distasteful  to  their  palates  or  may  be  in> 
compatible  with  their  means  of  comminutli^  wood 
so  ai  to  prepare  it  for  food." 


sure,  though  much  must  depend  on  this 
circumstance.    The  need  for  this  great 

Sressure  cannot  but  arise  firom  the  quan- 
ty  of  air  and  fluids  contained  in  the 
pores  of  the  wood;  therefore  it  would 
seem  that  Sir  Samuel's  patent  mode 
must  be  preferred,  since,  by  exhaus- 
tion of  the  air  from  a  receiver  contain- 
ing timber,  fluids  would  be  withdrawn 
along  with  the  air.  The  apparatus  he 
contrived,  and  which  was  used  for  the 
experiments  he  had  made  of  impreg- 
nating timber  in  vacuo,  consisted  of  a 
vacuum  chamber  capable  of  containing 
the  piece  of  wood  to  be  saturated,  and  of 
a  cup-shaped  cover,  in  which  the  upper 
end  of  the  piece  of  wood  experimented 
on  wad  fixed  air-tight ;  this  cup  was 
filled  with  the  liquid  to  be  forced  into 
the  wood ;  air  was  then  exhausted  from 
the  vacuum  chamber,  fluids  contained  in 
the  wood  accompanied  the  air,  and  both 
were  replaced  with  the  liquid  from  the 
cup  by  atmospheric  pressure.  A  great 
number  of  experiments  were  made  be- 
fore he  appliea  for  his  patent;  amongst 
them,  several  to  ascertain  the  degree  olT 
uniformity  with  which  dies  in  solution 
would  penetrate  wood ;  solutions  of  sul- 
phates of  copper  and  of  iron  were  tried, 
infusions  of  JBrazll  wood  and  logwood,  as 
also  of  gallic  acid,  followed  by  sulphate 
of  iron,  to  produce  black.  The  wood  so 
treated,  when  split  open,  was  always 
found  uniform  in  colour  throughout. 

The  pressure  "T.  P.  J."  mentions 
being  about  ten  times  that  of  the  atmo- 
sphere, it  follows  that  the  apparatus  his 
mode  requires,  must  be  ten  umes  more 
powerful  than  that  by  which  a  vacuum 
may  be  obtained :  but  the  necessary  ap- 
paratus for  either  the  one  or  the  other 
mode,  can  only  be  worth  erection  in  great 
establishments ;  and,  indeed,  it  appears 
that  an  almost  superficial  coating  of  some 
preservatives  has  sufficed  for  the  conser- 
vation of  wood.  It  is  not  likely  that  the 
pier  at  Boston  was  impregnated  to  any 
considerable  depth  with  oil .  Mr.  Jenner, 
at  Plymoud),  certainly  had  no  other 
means  of  coating  wockI  with  oil  than 
that  of  laying  it  on  with  a  brush  in  com* 
mon  use  in  the  dockyard ;  so  the  wood 
of  Sheemess  was  paid  in  the  usual  waV 
with  common  brushes.  A  mode  in  whien 
oil  of  tar  is  used  very  commonly  for  the 
preservation  of  railway  sleepers,  and  of 
the  posts  for  die  electric  telegraph,  is 
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that  of  dipping  them  in  oil  of  tar,  then 
holding  them  over  a  fire  of  chips  and 
shayings  till  the  sleeper  or  post  itself  is 
inflamed  {  this  burning  is  continued  till 
the  wood  is  charred  exteriorly — the  tar 
being  at  the  same  time  driven  to  a  gpreater 
or  less  depth  into  the  substance  of  the 
wood.  Tnese  examples  and  these  prac- 
tices are  encouraging  for  persons  not 
having  access  to  great  manufactories, 
yet  desirous  of  preserving  a  park  fence 
or  a  few  posts  driven  into  the  ground, 
or  what  not,  in  a  little  way.  The  oil  of 
tar  employed  in  this  last-mentioned  way 
IB  the  cheap  coal-tar  from  gas  works, 
which  seems  to  be  coming  into  general 
use  by  carpenters,  &c. 

{To  b0  concluded  in  our  netft,) 


■NOLISH  AND  AMSaiOAN  STB  AM  -  SHIP 
BUILDING. — OCB AN  NAVIGATION. — THB 
CVNABD  AND  COLLINS'  LINBS. 

Sir, — The  publication  of  certain  facts 
and  drawinffs,  in  Nos.  1898  and  1408, 
relative  to  we  rival  steam-ships  of  the 
Cunard  and  Collins*  Transatlantic  Lines, 
induce  me  to  address  you  as  heretofore, 
under  the  same  signature,  which,  though 
anonymous,  shall,  I  trust,  be  supported 
by  facts  and  figures  sufficient  to  neu- 
tralise that  disadvantage. 

And  I  mav  state  my  reasons  for  this 
course.  I  do  not  wish  to  make  your 
pages  a  vehicle  for  personal  renown  or 
professional  advancement.  I  shall  rigidly 
adhere  to  the  trudi,  to  the  best  of  my 
belief,  and  utterly  repudiate  any  personal 
allusions  or  antipathies.  I  should  prefer 
to  remain  unknown ;  but  I  authorise  you 
to  give  up  my  name  to  any  one  who,  in 
your  judgment,  may  require  it  for  pro- 
per purposes. 

The  subject  of  my  remarks,  and  to 
which  I  earnestly  desire  to  draw  the 
attention  of  your  readers,  of  the  public, 
and  particularly  of  English  engineers,  is 
the  merits  and  demerits  of  the  two  sys- 
tems of  engineering  adopted  in  the  ves- 
sels of  the  Cunard  fine,  which  have  been 
built  and  manufactured  in  this  country ; 
and  in  those  of  Collins'  line,  the  produc- 
tion of  our  brethren  in  the  United  States. 
Both  are  excellent  in  their  way,  and 
each,  in  the  absence  of  the  other,  would 
have  been — indeed  has  been — considered 
perfection  ;  but  competition,  and  a  very 
proper  and  laudable  rivalry,  has  shown 


which  of  them  it  is  best  and  most 
rable  to  adopt  in  extending  Atlantic  ateam 
navigation. 

They  have  shown  this  to  a  certain 
extent,  but  no  more.  Neither  of  these 
lines  of  steamers  (as  it  respects  their 
machinery)  have  developed  tne  highest 
state  of  engineering  knowledge  now  and 
for  some  time  past  existing  in  this  coun- 
try. Humiliating  as  it  may  be,  to  Britiflh 
engineers  to  acknowledge  that  they  are 
beaten,  although  by  their  next  of  kin,  it 
is  tolerably  certain  that  we  shall  have  to 
make  that  admission ;  and  your  intelli- 
gent correspondent  in  No.  1898,  prophe- 
cies this :  to  the  best  of  my  belief  this 
will  be  so,  has  been  so,  and  it  is  capable 
of  very  easy  proof  why  it  should  be  so. 

But,  that  it  could  not  have  been  other- 
wise, I  utterly  deny.  I  assert,  that 
means  are  known  to  us  by  which  both 
these  systems  (and  they  differ  but  in 
small  degree)  may  be  immeasurably  ex- 
celled, at  a  much  cheaper  outlay,  dimi- 
nished cost  for  repairs,  both  in  engines 
and  ships,  and  a  far  more  efficient  result 
in  all  respects ;  and  that  this  is  not  only 
practicable,  but  has  really  become  an 
acknowledged  fact,  it  shall  be  my  objeet 
to  establish. 

Steam  engines  are  of  various  constmo- 
tions  and  mechanical  arrangements ; — ^in 
principle,  they  are  as  left  to  us  by  the 
immortal  Watt.  Modern  necessities  and 
ingenuity  have  introduced  many  devia- 
tions from  his  plans,  and,  as  might  be 
expected  from  extended  practice  and 
experience,  with  good  result.  Mr.  Walt 
left  us  the  "beam"  or  "side-lever" 
engine — excellent  in  its  way,  and  suita- 
ble to  his  time  (it  has  many  votaries 
even  now) ;  others  have  introduced  the 
"  direct  engine ; "  others,  tubular  boilers 
in  place  of  Jlue  boilers ;  others,  fe^her- 
ing  or  eccentric  paddle-wheels,  in  lieu 
of  the  common  radial  wheel. 

Cunard's  vessels  possess  none  of  these 
improvements; — they  have  beam  en- 
gines, flue  boilers,  and  radial  paddle- 
wheels. 

Collins*  vessels  have  beam  engines 
and  radial  paddle-wheels ;  but  the  boil- 
ers are  partly  tubular,  and  al^ne  are 
the  cause  of  their  superiority  aver 
their  competitors.  This  has  been  so 
ably  shown  by  your  correspondent  al- 
ready quoted,  in  No.  1398,  page  402, 
that  I  do  not  think  it  either  necessary  or 
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just  to  occupy  your  space  with  farther  still  sufficient  to  establish  a  superiority, 

proof  than   to  obserye,  that  the  great  and  therefore   powerfully  supports   the 

evaporative  power  of  the  boilers,  and  position  I  have  taken,  and  shall  now  pro- 

the  extended  grate  surface  (a  capacity  to  ceed  to  make  evident  and  patent  to  your 

consume  fuel  with  economv),  must  be  readers. 

conclusive  to  the  minds  of  all  profes-  The  subject  may  be  divided  into  the 

sional  men,  and  that  all  other  things  three  portions  already  stated;  namely, 

being  the  same,  we  must  succumb.    We  engines,  boilers,  and  paddle-wheels,  and 

must  "  go-ahead  *'  again  by  merely  avail-  these  I  will  take  seriiUim. 

ing  ourselves  of  the  means  we  possess,  I.  Beam  engines  are  the  most  ponderous 

and  we  assuredly  shall  be  triumphant  in  of  all  constructions  now  extant    I  have 

a  superlative  degree.  before  me  a  list  of  about  150  pairs  of 

Tnis  is  matter  of  grave  import  for  the  these  machines,  which,  with  common 
consideration  of  those  whose  pecuniary  flue  boilers  and  water  radial  paddle- 
interests  are  connected  with  the  Cunard  wheels,  and  coal  boxes,  average  about 
line  of  steamers ;  it  is  still  more  of  im-  28  cwts.  per  nominal  horse  power.  The 
portanee  to  another  great  and  flourishing  weights  may  be  taken  as  follows,  in  de- 
Company,  of  whom  I  shall  speak  here-  oimal  parts  of  a  ton,  and  may  be  useful 
after,  but  whose  infatuation  and  error  is  to  many  of  your  readers : — 

so  utterly  unaccountable,  when  we  reflect  Engines  alone -« -515 

that  they  ought  to  be— must  be— fully  Paddle-wheels »*092 

aware  of  the  great  advantages  they  might  Boiler  and  apparatus  b-310 

have  secured  by  a  more  able  and  discri-  Water  in  ditto »*207 

minating  course,  which,  if  taken,  would  Coal  bankers —  *031  — 1.155, 

have  been  the  means  of  placing  them  orjust  23  cwts.  per  nominal  horses  power, 

at  the  head  of  the   steam   navigation  I  believe  this  to  be  an  average  weight 

of  the  world.    It  will  be  their  ill-for-  of  beam  engines,  &e.,  as  detailed ;  but, 

tune    to  see    the    great   mistake  they  if  report  be  true,  the  machinerv  of  the 

have  made  in  the  spring  of  1850.  Cunard  steamers  weighs  even  still  more ; 

It  must  be  evident  to  all  men,  that  small  it  is  said  to  be  1000  tons!  which,  for 

space  occupied  by  steam  machinery  on  800  horses  power,  is  just  25  cwts.  per 

board  ship,  and  its  minimum  weight,  nominal  horse ! 

compatible  with  strength  and  efficiency,  The  superiority  of  Collins'  vessels  does 

must  be  that  which  is  to  be  desired.   Ail  not  arise  from  iighter  machinery,  but 

modeni  improvement  has  tended  to  this  from  the  greatly  enlarged  evaporative 

end ;  indeed,  diminished*weifi;ht  of  ma-  power  of  the  boilers,  without  increase 

chinery  is  really  power^  for  thereby  you  either  in  weight  or  space. 

decrease  the  immersion  of .  your  ship.  Beam  engines  are  very  expensive  to 

lessen  her  resbtance,  and  increase  her  manufacture.      Oscillating   engines,  at 

velocity,  with  a  greater  capability  to  carry  40/.  per  horse  (boilers  and  paddle-wheels 

her  cargo  and  make  a  voyage  remunera-  being  the   same),  is  a  more  lucrative 

tive,  without  additional  outlay  in  fuel.  order   than  beam  engines  at  50/.  per 

To  do  this  to  the  greatest  extent  there  horse,  which  will  appear  evident  when 

can  be  no  doubt  that  we  must  adopt  we  compare  the  quantity  of  material  in 

oscillating  or  vibrating  steam  engines,  the  two  kinds  of  engines; — they  arc 

iuhutar  or  other  improved  boilers,  and  more  expensive  in  repairs,  use  more  oil 

eccentric  paddle-wheels.  and  tallow  from  the  number  of  the  parts, 

I  have  already  remarked  that  Canard's  are  subject  to  transverse  strains,  requir- 
Tesaels  are  fitted  with  the  ordinary  main  ing  an  enormously  strong  and  heavy  bed- 
lever  engines,  common  flue  boilers,  and  plate  to  counteract  the  pressure  upon  the 
radia)  pi^dle-wheels ;  the  workmanship  main  gudgeon,  which  has  to  resist  c/o«5/e 
of  the  whole  is  excellent — ^in  fact,  it  is  a  the  force  of  the  steam  upon  the  piston, 
splendid  piece  of  mechanism,  and,  of  its  It  is  also  dangerous  to  work  beam 
kind,  perfect.  It  has  also  been  noticed  engines  under  heavy  pressures  of  steam, 
that  Collins'  vessels  difier  only  in  the  unless  the  motive  parts  are  made  more 
construction  of  the  boilers,  which  are  than  usually  heavy  and  strong— generally 
partly  tubular;  and  this,  though  but  a  2^  times  the  nominal  power  is  the  usual 
small  instalment  of  our  knowledge,  is  practice.    I  know  one  or  two  instances 
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where  three  times  has  been  obtained,  but 
accidents  hsTe  resnlted,  to  which  thej 
will  always  be  liable ;  but  make  the  con- 
nections as  strong  and  heavy  as  you 
please,  these  engines  can  never  contend 
m  this  respect  with  the  direct  or  the 
oscillating  engine. 

The  space  occupied  in  the  ship  is  also 
of  paramount  importance.  B«uli  en- 
gines of  800  horses  power  will  require 
not  less  than  35  to  86  feet  in  the  most 
important  part  of  the  vessel.  Osdllatinff 
eD^n«8  ofthe  Mme  nominal  honi 
power  will  have  ample  room  in  14  or  15 
feet,  and  they  require  less  than  one-half 
the  timber  foundation  or  ''sleepen''  to 
erect  them  upon. 

The  oscillating  engine  is  self-con- 
tained; all  its  strains  are  direct — ^not 
doubled  (as  in  the  main  gudgeons  of 
beam  engines ;)  a  great  number  of  parts 
are  banished,  and  simplicity  in  its  integ- 
rity duly  obtained:  the  centre  of  gravity 
of  the  whole  is  lower,  and  therefore 
tending  to  increase  the  stability  of  the 
ship;  the  wear  and  tear  is  less,  and, 
when  requiring  repair,  the  cost  is  small 
from  the  few  working  parts.    It  may  be 


made  to  bear  almost  any  preasore  by  a 
slight  increase  in  the  crank  shafts  and 
piston  rods.  It  goes  at  once  to  its  work, 
which  it  does  with  vigour  and  certitude — 
indicator  diagrams  fully  proving  a  proper 
effect  for  every  atom  of  steam  that  is 
used. 

And,  lastly,  the  weigki  of  the  oscil- 
lating engine  is  just  cne'kalf  that  of  the 
beam  en^ne.  A  pair  of  oscillating  en- 
gines, properly  constructed  (for  we  have 
quacks  in  engineering  as  well  as  in  medi- 
cine), will  weigh  no  more  dian  one  beam 
engine. 

Taking  an  average  of  upwards  of  8000 
horses  power  which  I  have  designed,  the 
engines  alone  weigh  just  *253  of  a  ton 
per  nominal  horse,  or  say  5  ewt.  only. 

Here,  then,  is  a  great  secret,  not  to 
fully  known  as  it  should  be ;  and  I  shall 
be  amply  rewarded  if  I  succeed  in  ooo- 
vincing  those  of  its  truth  who  are  so 
deeply  and  pecuniarily  interested  in  this 
question. 

It  may  be  as  well  to  insert  here  the 
weight  of  oscillating  engines,  tubular 
boilers,  and  mechanical  wheels,  which 
are  as  follows : — 


Oscillating  engines »*253 

Patent  paddle-wheels »*110 

Tabular  boilers,  having  16  sqaare  feet  of  absorb-  >  _  .015 
ent  surface  per  horse  power  and  apparatus  ...  3 

Water  m  the  boilers ; =*100 

Coal-boxes <=*030 
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or  just  14  cwt.  per  nominal  horse !  and 
this  is  not  supposition,  but  what  the 
writer  has  done  with  8000  horses  power, 
and  what  has  been  done  by  Penn  for 
several  years  past  in  some  of  the  finest 
of  our  men-of-war.  The  Retribution 
may  be  quoted,  as  one  instance  of  the 
advantages  to  be  obtained. 

II.  Tubular  boUers  have  suffered  much 
in  reputation  by  being  made  too  con- 
tracted in  the  water-ways,  the  tubes  too 
close  together,  and  the  plates  not  suffi- 
ciently strong  to  resist  the  increased 
pressure  used  in  them.  They  save  both 
m  weight  and  space,  and  are  now  de- 
signed quite  free  from  the  general  objec- 
tions made  to  them ;  they  are  not  more 


expensive  in  fuel  when  a  due  proportion 
exists  between  the  absorbent  surface  and 
the  surface  of  the  grates ;  and  I  know 
no  reason  why  they  should  not  be  as 
durable  as  the  ordinary  flue  boiler ;  they 
perhaps  require  more  attention  in  blow- 
ing off,  and  keeping  free  from  salt  and 
earthy  incrustation — that  is  idl. 

But  the  great  saving  is  in  the  oeetl- 
lating  engine.  If  tubular  boilers  are 
objected  to,  we  can  have  recourse  to 
double  tier  flue  boilers,  which  may  be 
made  with  very  slightly-increased  weight 
and  dimensions.  The  following  Twle 
will  show  the  great  improvements  of  late 
^ears  in  this  branch  of  marine  engineer- 
ing:— 
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Yean  made  in. 


1818  to  1^40 
1840  to  1850 
1840  to  1850 


Per  Nominal  Horse. 


Ordln&ry  Bingle  flufe  boiler, 
tn  aTer^^e  of  107  boil- 
ers   ; . . . ; 

Doable  tier  floe  boilers, 
an  average  of  20  boil- 
ers .: I 

Tubular  boilers  as  hither- 
to made 


Contents  of 

Boiler  in 
Cub.  Feet. 


20*75 


14-60 
9-25 


Contents  of 

Steam 

Cheatn. 


1-75 


1-90 
2  00 


Total 
Contents. 


22*50 


16-50 


11-25 


Area  of  the 
Base  of 
Boiler. 


2-75 


1-29 
i-083 


Tbereforey  making  an  allowance  for  the 
]H*oper  enlargetnent  of  tabular  boilers  for 
the  pnrpoaes  of  ocean  navigation,  tliere 
will  not  be  fonnd  any  important  prefer- 
ence ovf  r  the  double  tier  flue  boiler. 

III.  JBccentfiCf  or  feathering  paddU" 
wheels  poasees  very  important  quali- 
ties; and  although  I  adhere  rigidly 
to  the  general  opinions  many  yean 
since  expressed  in  print  upon  these 
wheels,  as  then  constructed  {  they  are 
DOW  so  much  improved  in  manufacture 
and  design  as  to  nave  beeome  comsier- 
ckUly  useful.  They  are  nearly  double 
the  weight  of  common  radial  wheels,  quite 
double  the  cost,  and,  so  far  as  my  expe- 
rience goes,  still  give  very  great  trouble 
and  lalMur  to  repair.  But  for  ships  of 
variable  draught,  accustomed  to  contend 
with  heavy  seas,  and  also  as  conducive  to 
the  comfort  of  the  passengers  and  crew, 
Uiey  are  invaluable^  and  far  beyond  their 
extra  cost ;  therefore  I  recommend  their 
use  for  Atlantic  navigation. 

In  a  former  part  of  this  vaper  I  re- 
ferred to  the  Royal  Mail  Company 
(West  India)  who  have  lately  entered 
into  contracts  to  extend  their  fleet  by  the 
addition  of  five  superb  ships  of  upwards 
of  dOOO  tons  displacement,  having  beams 
of  39  feet,  and  270  feet  long,  drawmg 
19*6  when  fully  laden. 

I  have  already  expressed  my  deep 
regret  that  thi6  O^mpany  should  have 
contracted  (With  one  exception)  for  the 
obsolete  beam  engine — ^flue  boilers — and 
feathering  or  eccentric  wheels.  This 
they  will  assuredly  regret;  but  having, 
I  trust,  fuUv  shown  die  advantages  to 
be  derived  mm  another  course,  I  will 
devote  the  remainder  of  this  paper  to 
show  what  that  Company  will  attain, 
and  what  they  might  have  possessed  with 
a  less  onUay— how  they  might  have 
■eeored  the  greatest  perfeetioDi  and  how 


they  have  left  open  an  opportunity  for  a 
vigorous  and  successful  opposition  to 
their  earnest  and  sincere  desires  to  uphold 
the  permanency  of  their  enterprise. 

They  have  contracted  for  engines  of 
750  nominal  horses  power;  now,  as  I 
have  already  stated  that  beam  engines 
at  50/.  per  horse  is  not  so  lucrative  an 
order  as  oscillating  enfflnes  at  40/.  per 
horse ;  hence  they  might  have  saved, 

750  horses,  at  50/.  per  horse,  37,500/. 

750       „        40/.        ,,         30,000/. 
or  7,500/.  upon  each  pair  of  engines,  or 
in  the  five  ships,  no  less  a  sum  tnan 
37,500/.,  or  just  the  cost  of  one  pair  of 
beam  engines ! ! 

I  tteed  not  say  that  the  interest  upon 
this  amount  is  of  some  importance; 
or  state  the  value  of  this  sum  as  the 
nucleus  of  an  insurance  fund,  and  which 
this  Company  have  hitherto  found  the 
use  of  in  a  more  than  usual  degree, 
fiut  the  most  important  consideration 
will  be  the  increased  velocities  of  these 
ships,  had  they  been  fitted  with  machi- 
nery of  the  most  improved  and  efficient 
kind. 

L.have  already  noted  that  their  new 
ships  are  to  have  beams  of  39  feet,  and 
when  laden  and  fully  equipped  for  sea,  on 
starting  from  Southampton  are  expected 
to  draw  19  feet  6  inches  of  water. 

The  area  of  the  immersed  midship  sec- 
tion will  therefore  be  about  670  square 
feet. 

We  will  also  allow  that  the  indicator 
power  will  be  2^  times  the  nomincd 
power,  a  very  full  proportion  for  beam 
engines  to  work  safely  under  (unless  they 
are, made  more  than  usually  strong  in 
the  motive  parts,  as  before  explained). 
Wethereforehave750  x2*5-»1875horse8 
power. 

It  18  well  known  by  engineers  that  the 
power  required  to  propel  ships  is  as  the 
eiHhee  of  the  velocttiee^  and  nom  an  ez- 
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tended  experience,  I  assert  that  the 
mechanical  result  may  be  represented  by 
the  factor  800,  and  it  will  be  perfectly 
correct  to  take  the  area  of  the  midship 
section  (ia  each  case)  as  the  exponent  of 
the  resistance  of  the  ship.  Therefore 
the  Telocity  will  be 


a/1875  X 800 
670 


>  13*08  miles  per  hour. 


This  is,  with  beam  engines  of  23  cwt.  per 
nominal  horses  power,  or  a  total  weight 
of  862*5  tons  complete. 

I  have  already  shown  that  oscillating 
engines  may  be  made  to  weiffh  but  14 
cwt.  per  horse,  and  to  exert  uree  times 
the  nominal  power,  without  the  slightest 
increase  in  the  parts,  and  when  so 
strenethened  (an  inexpensive  process) 
may  be  extended  to  3^  times  the  nominal 
power.  Therefore  750  x  14  cwt  —  625 
tons,  or  a  savinff  upon  the  beam  engine 
of  337*5  tons  dead  weight !  I 

The  power  of  the  oscillating  engine 
will  be  750x3»2250  horses,  and  sup- 
posing the  337'5  tons  on  board  in  the 
shape  of  cargo  (paying  a  heavy  freight), 
the  velocity  would  be 


^^2250  X  800 
670 


B  13*90  miles  per  hour. 


an  increase  of  0*82  mile  per  hour  by  the 
superior  power  of  the  oscillating  engine 
alone. 

But  this  comparison  is  £iulty,  because 
we  have  not  accounted  for  the  decreased 
weight  of  837*5  tons. 

From  the  magnitude  of  these  ships, 
each  inch  of  their  immersion  will  be 
equal  to  about  20  tons.    Therefore 


16*875  inches 


decrease  in  the  draft,  so  that  the  area  of 
the  midship  section  will  be  reduced  by 
the  lighter  but  more  efficient  machinery, 
from  670  to  614  feet ;  and  using  the  same 
formula  we  shall  have 


^2250  X  800 


614 


«=  14*31  miles  per  hour. 


or  an  excess  over  the  beam  engine  of 
(14-31  - 13*08)  =  1-23  miles  per  hour. 

I  take  from  an  original  prospectus  of 
the  Royal  Mail  Company,  the  route  out 
and  home  at  10,500  sUtute  miles,  and 
though  perhaps  not  absolutely  correct,  it 
will  answer  my  purpose  for  an  illustra- 


tion of  the  advantages  to  be  derived  from 
improved  machinery. 

The  beam  engine  will  produce  a  velo- 
city of  13*08  miles  per  hour— the 
osciUating  engine,  14*13  miles  fall 
thin|;B  being  the  same).  Therefore,  uiis 
service  would  be  performed  by  the  for- 
mer in  33i  days,  and  by  the  latter  in 
30^  davs ;  and  this  saving  of  three  days 
would  be  accompanied  by  the  insuramee 
fund  of  37,500/: ! 

On  the  other  hand,  presuming  that  a 
cargo  of  337*5  tons  were  taken  on  board, 
the  voyage  could  be  completed  in  31^ 
days, — a  saving  of  two  days,  and  the 
freight  of  the  337  tons  of  merchandise, 
which  I  leave  others  to  set  a  value 
upon. 

Applying  these  views  and  arguments 
to  the  Cunard's  line  of  steamers,  it  is 
certain  that  if  an  average  passage  is  now 
11  days,  it  would  become  one  of  9|  or 
10  days  at  the  most. 

I  may,  perhaps,  not  be  fully  under- 
stood by  your  general  readers;  but  I 
recommend  this  paper  to  the  eareful 
consideration  of  the  profession,  and  to 
that  of  the  powerful  companies  interested 
in  the  matter  here  discussed.  You,  Sir, 
know  I  have  no  trade-interest  in  what  I 
write— I  am  not  'Mocking  for  a  job"— 
but  do  not  wish  to  see  the  day  when  our 
pre-eminence  as  engineers  can  be  called 
into  question. 

It  would  be  a  curious  fitude,  if  our 
brethren  in  America  (far-seeing  as  they 
are)  were  to  adopt  the  improvements 
now  suggested.  I  believe  tibat  will  be 
the  result ;  and  if  they  do,  our  boasted 
performances,  as  they  now  exist  in 
ocean  steam  navigation  will  be  entirely 
eclipsed. 

I  am,  Sir,  yours,  &c., 

Prbssurb,  not  Puff. 


ON  THS  COYBaiNO  OF  WIRB  WrTR  OUTTA. 
PBROHA  FOa    KLBCTRIC  FUEPOSBS. 

Sir, — The  superior  property  of  gutta 
percha  as  an  insulator  is  ah-eady  widely 
appreciated  by  many  scientific  persons ; 
but  it  has  not  to  my  knowledge  been  yet 
employed  in  covering  wires  for  general 
experiments  (with  the  exception  of  the 
telegraphic  experiments  at  Dover).  I 
have  been  enabled  some  time  past  to  coat 
wires  of  all  sorts  very  successfully  at  a 
ri^pid  rate,  and  I  here  beg  to  submit  to 
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you  the  pUn  I  adopted.  A  glass  tube, 
6  inches  long,  and  1  inch  in  diameter, 
was  fixed  perpendicularly  in  a  frame ; 
its  upper  end  was  left  open,  while  the 
lower  aperture  was  tightlj  closed  with  a 
eork,  up  through  the  middle  of  which 
passed  the  wire  to  be  coated.  Then  a 
thick  solution  of  gutta  percha  was 
poured  in,  until  the  tube  was  about  half- 
full.  The  wire  was  now  gradually  drawn 
up  through  the  cork  and  the  mixture, 
covered  along  its  length  with  an  uniform 
coating ;  and  its  end  being  attached  to  a 
bobbin  kept  reTolviog  near  the  ceiling, 
it  waa  wound  into  a  coil,  while  the  dS* 
tanee  between  the  bobbin  and  the  tube 
enabled  the  solution  on  the  wire  to  dry 
before  it  came  to  the  position  to  be  coiled 
up. 

Thus,  by  employing  several  tubes  and 
bobbins,  it  would  be  easy  to  coat  a  great 
number  of  wires  at  the  same  time,  while 
the  trouble,  after  once  putting  things  in 
mrder,  would  be  merely  a  trifle. 

It  remains  to  be  seen  whether  this 
method  is  cheaper  than  the  usual  way 
of  employing  silk  or  cotton.  At  anv 
rate,  wires  coated  with  gutta  percha  will 
be  found  highly  useful  in  delicate  experi- 
ments, where  an  estimation  of  weak  vol- 
taic currents  is  made ;  for  unless  jpertect 
isolation  be  effected,  a  feeble  electric  cur- 
rent may  not,  from  passing  through  the 
mass  of  the  wire,  be  at  all  indicated  by 
thegidvanometer;  and  gutta  percha,  as 
was  discovered  by  our  illustrious  Fara- 
day, possesses  this  quality  of  isolation  in 
a  greater  degree  than  any  substance  yet 
known.  In  addition  to  this,  since  it  is 
known  to  possess  electric  properties  no 
less  singular,  we  may  look  for  its  intro- 
duction into  the  construction  of  electri- 
cal machines  as  forthcoming,  and  it  may 
be  advantageously  taken  into  considera- 
tion by  your  ingenious  readers  for  that 
and  similar  purposes. 

I  remain.  Sir,  yours,  &c., 

D.  Joiras. 

Cannartbtn,  August,  21 » 1850. 


THB  DOTSR  AMD  CALAIS  XLICTRIC 
TILaOSAPH. 

We  quote  from  the  TimeM  the  following 
statement  of  the  circumstaDoes  attending  the 
unfbrtimate  interrnption  to  the  progress  of 
this  undertaking.  The  accidental  mptnre 
of  the  wire  tvms  oat  to  be  not  the  sole 


cause.  We  reourked,  in  our  first  aimoimce- 
ment  of  the  intended  project,  that,  lookiog 
at  the  legal  difficolties  in  the  way,  we  did 
not  well  see  how  the  Messrs.  Brett  could 
have  secured  for  themselves  and  friends  the 
exclusive  privilege  which  they  were  said  to 
have  obtained  from  the  Governments  of 
England  and  France ;  and  we  are  sorry  now 
to  see  our  doubts  on  this  head  confirmed. 
What  is  meant,  however,  by  obtaining  "  a 
grant  from  the  French  Government  of  the 
eighteen  miles  of  line  emtrnding  from  ike 
eoasi  to  Cahiif  Jrom  wMek  pomi  to  Pmrh 
the  wiret  are  erected,"  we  are  at  a  loss  to 
conjecture;  it  reads  to  us  very  like  non- 
sense (owing  probably  to  some  misprint  or 
verbal  omission).  Both  Governments  iHIl, 
we  dovbt  not,  do  their  utmost  to  fMili- 
tate  and  enoourage  so  noble  an  enterprise ; 
but  there  is  more,  we  fear,  in  the  diflloalties 
to  which  we  liave  alluded  than  It  b  within 
the  competence  of  the  governments  them- 
selves to  overcome.  The  concurrence  must 
be  obtained  of  the  legislatues  of  the  two 
countries,  and  that  ii  not  to  be  had  in  a  day* 
We  observe  that  something  is  said  about 
better  protecting  the  submerged  wire.  It  is 
to  be  '<  incased  either  in  a  6-inch  or  a  lO-indi 
cable,  of  the  diameter  of  those  that  placed 
the  Britannia  tubes  in  position  I "  How  and 
when  was  it  ascertained  that  a  coating  of 
such  prodigious  thidmess  is  necesssry? 
This  is  the  first  we  have  heard  of  anything 
of  the  sort.  If  such  were  really  the  case,  it 
would  put  for  ever  an  end  to  the  whole 
scheme  of  submarine  electric  coaununica- 
tion.  For,  only  think  what  the  sise  must  be 
of  a  reel  with  a  single  mile  of  five  or  ten-inch 
cable  wound  upon  it !  (to  say  nothing  of  tens 
and  hundreds  of  miles  I) — ^What  the  sise  of 
the  ship  required  to  carry  it  out  and  lay  it 
down  1  But  we  put  no  faith  in  the  all^d 
necessity  for  farther  protection ;  we  believe 
all  that  is  said  on  this  head  to  be  without 
the  slightest  foundation. 

Doner,  Sept*  15. 
Since  the  shiking  of  the  first  wire,  dream- 
stances  have  occurred  calculated  for  a  ahort 
time  to  retard  the  carrying  out  the  project 
to  completion,  seemg  that,  bi  order  to  the 
complete  establishment  of  an  integralU   a  of 
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telflgnpfaie  lerriee  between  London,  Vwdh 
and  the  Continent^  the  promoter!  hare  to 
obtain  a  grant  from  the  French  Goyemment 
of  the  eighteen  miles  of  line  extending  from 
the  coast  to  Calais,  from  which  point  to 
Paris  the  wires  are  erected.  To  seenre  that 
concession  of  this  section,  in  the  way  of 
which  some  difficulties  present  themselves, 
Messrs.  Brett,  Wollaston,  and  Edwards, 
Directors  of  the^  nndertaldng,  are  now  at 
F^s,  awaiting  the  retnm  of  the  President 
of  the  Republic,  who  granted  the  originil 
decree,  and  to  negotiate  with  the  GoTem- 
ment  anthorities  on  the  subject. 

In  the  meantime,  experience  of  the  expe- 
riments already  made  goes  to  prove  tfmt 
a  stronger  species  of  telegraphic  tackle  will 
be  required.  By  the  terms  of  contract  with 
the  French  Government  it  was  enacted— 
**  That  the  Government  does  not  reserve  to 
itielf  the  right  of  making  any  similar  con- 
cession/' but  **  that  in  case  the  experiment 
shall  not  resnlt  in  a  favourable  execution  by 
the  Ist  September,  1850,  the  right  conceded 
will  revert  to  the  French  Government.'' 
Consequent  on  the  conditions  laid  down  in 
the  contract  the  promoters  successfully  sub- 
merged the  wire ;  but,  as  is  well  known,  it 
was  subsequently  cut  asunder  by  some  rocks 
on  the  Frendi  coast. 

Since  this  happened  divers  have  been 
down,  and  on  examination  it  has  been  found 
that  where  the  rupture  of  the  coil  occurred 
it  had  rested  on  a  very  sharp  ridge  of  rocks, 
about  a  mile  out  from  Cape  Grines,  so  that 
the  leaden  weights,  hanging  pannler-like  on 
either  side,  in  conjunction  with  the  swaying 
of  the  water,  caused  it  to  part  at  that  point, 
while  at  another  place  in-shore  the  shingle 
from  the  beach  had  the  effect  of  detaching 
the  coil  from  the  leaden  conductor,  that  car- 
ried it  up  the  Cape.  The  wire  in  its  gutta 
percha  coating  was  consequently  cut  in  two 
places,  representing  a  remnant  of  wire, 
of  about  400  yards,  which  was  allowed 
to  drift  away,  till  it  came  into  the  possession 
of  a  fisherman  at  Boulogne,  who  made  a 
demand  of  60f.  for  the  injury  he  alleges  it 
did  to  his  nets.  Complaints  are  made  by 
the  fishermen,  both  on  the  English  and 
French  coasts,  that  the  existence  of  this 
wire  will  interfere  with  their  deep  sea  fish- 
ing, and  that  its  track  over  the  Varne  and 
eliewhere  is  in  the  way  of  places  most  fre- 
quented by  fish.  It  is  intended,  however, 
at  the  suggestion  of  Mr.  J.  W.  Brett,  to  pay 
these  people  an  annual  rental  and  to  eatab- 
lish  for  then:  families  a  philanthropic  fund, 
to  induce  them  to  unite  in  the  protection  of 
this  great  national  enterprise.  The  assist- 
ance of  the  Admiralty  has  also  been  secured 
for  the  issue  of  proliibitory  orders  against 
fishing  on  the  route  of  the  electric  sea-line, 


and  against  ihips  dropping  or  dragging 
anchors  OTer  its  site.  The  autiioiitws  of 
Calais  and  Bonlogne  have  intimated  that 
th^  will  send  drummers  round  the  town  to 
advise  fishermen  not  to  fish  on  these  vpoltMf 
and  the  Company  will  apply  for  powers  to 

gunish  as  a  misdemeanour  any  attempts  at 
ijuring  the  wire.  The  line  of  wire  where  it 
was  dislocated  is  now  securely  fastened  on 
to  the  end  of  a  large  buoy.  Her  Mijesty'l 
ship  Widgeon,  with  Captain  Bullock,  hu 
traversed  the  rest  of  the  track,  fishing  up  at 
Intervals  the  whole  of  the  sunk  wire  out  of 
100  feet  and  150  feet  of  water,  and  laying  ft 
down  again ;  thnt  proving  that  it  has  not 
drifted,  and  tiiat  thers  were  no  eorrents  to 
remove  it« 

The  promoters  of  the  project  appear  to 
be  fully  apprehensive  of  the  inadeqnaoy  of 
the  present  arrangements,  and  all  their  in- 
genuity is  at  work  to  be  prepared  to  meet 
the  emergency.  Of  currents  it  may  be 
stated  that  there  is  no  fear,  since  it  has  been 
ascertained  that  at  certdn  fixed  fathoms, 
even  in  the  rapids  of  the  Mississippi  or  at 
the  Menai,  there  are  none  below  three  or 
four  fathoms,  and  that  at  five  Ikthoms  there 
is  calm  water.  In  order  to  meet  all  existing 
or  conjectured  difficulty,  the  character  of  the 
undertaking,  so  far  as  its  magnitude  and 
solidity  are  concerned,  will  now  be  altered. 
The  electrie  wire,  thin  as  a  lady's  staylaee 
in  itself,  will  now  be  incased  either  in  a  5  in. 
or  a  10  in.  cable  of  the  diameter  of  those 
that  placed  the  Britannia  tubes  in  posstioDt 
and  these  will  be  submerged  by  the  aid  of 
enormous  weights.  The  wire  will  be  im- 
bedded in  this  gigantic  coil  or  cable,  com- 
posed of  what  is  called  whipped  plidt  with 
wire  rope,  all  of  it  chemically  prepared,  ao 
at  to  protect  it  from  rot,  and  kyanised  ;  the 
whole  to  be  chained  down^  as  it  were,  as  the 
rails  are  on  a  railway,  by  the  gravitation  of 
the  huge  weights  in  the  bottom  of  the 


WATKB  POWER  OBTAINABtB   FROM 

DRAINAGE. 

[From  the  Report  of  the  Times'  CommiMloner  on 
the  Agriculture  of  Staffordshire.] 

The  part  of  Lord  Hatherton's  estate  at 
Teddealey,  near  Penkridge,  which  is  fhrved 
by  his  lordship,  embraces  about  1700  acres, 
a  large  proportion  of  which  was  originally 
part  of  Cannock  Chase.  It  extends  from 
the  river  Penk  over  the  wooded  heights 
which  bound  the  view  eastward  from  the 
Penkridge  station,  on  the  London  and  North- 
Western  Railway.  Thirty  years  ago  the 
whole  of  this  tract  was  in  a  most  neglectod 
state,  great  part  of  it  was  a  worthless  wastOy 
without  roads,  undrained,  and  open  and 
exposed  to  the  wintry  bbots  which  tweep 
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oter  the  derated  groundi  of  the  Midland 
Counties.  It  ia  now  a  rich  and  fertile 
domain,  carrying  luzoriant  crops  of  wheat 
andbarlej,  the  npper  parts  ornamented  with 
sheltering  woods,  the  pastures  folded  over 
with  flocks  of  Sonthdown  sheep,  the  ex- 
tnuiTe  farm-bnildings  filled  with  cattle, 
while  the  lower  slopes  are  covered  with  rer- 
dore  prodaced  by  irrigation.  The  skill 
which  has  been  shown  in  tnmhig  to  advan- 
tage erery  provision  of  nature  in  each  step 
of  progressive  improvement  is  what  is  chiefly 
instructive  here.  The  water  which  soaked 
through  the  bogs  and  elevated  swamps,  ren- 
dering them  barren,  is  drahied  and  collected 
into  a  reservoir.  From  this  It  is  conveyed 
to  the  farm  buildmgs,  which  it  supplies  with 
water  for  the  stock ;  it  turns  the  machinery 
which  manufactures  the  products  of  the 
farm,  and  then  glides  off  to  enrich  by  irriga- 
tion a  tract  of  meadows,  111  acres  in  extent^ 
the  produce  of  which  has  been  doubled  by 
the  process,  at  an  annual  cost  of  4s.  6d.  an 
acre  fbr  attendance  in  laying  on  the  water. 

The  ease  with  which  a  constant  supply  of 
water  for  driving  machinery  may  be  ob- 
tained !■  well  illustrated  here.  A  bog,  30 
aeres  in  extent,  left  unplanted  in  the  middle 
of  a  plantation,  having  been  considered 
Irreclaimable,  was  thoroughly  drained.  Be- 
sides the  surface  water,  some  strong  land 
springs  were  tapped,  and  the  whole  conveyed 
by  main  drains  to  a  reservoir,  a  few  acres  hi 
extent,  whence  the  water  flows  underground 
about  half  a  mile  to  the  farm  buildings. 
'Hie  drainage  of  this  swamp,  and  that  of  140 
or  150  acres  more  adjoining  it,  gives  an 
ample  supply  for  working  machinery  of 
twdve  horses  power  every  day  throughout 
the  year;  and  before  the  lands  were  drained, 
this  water  was  not  only  lost  as  a  motive 
power,  but  did  immense  injury  by  stagnating 
$  beneath  the  surfoce,  and  extending  its 
chilling  efiisets  to  every  portion  of  ground 
through  which  it  slowly  oosed  ftom  its 
source.  At  the  firm  buildings  to  which  the 
stream  is  conveyed  a  mill-wheel,  38  feet  in 
diameter,  is  sunk  into  the  solid  sandstone 
rock  to  such  a  depth  that  the  water  dis- 
charges itself  into  it  '<  overshot.*'  The  taQ 
water  is  taken  from  the  bottom  of  the  wheel 
by  a  tunnel  driven  through  the  solid  rock  fbr 
nearly  500  yards,  whence  it  is  conducted 
into  channels  for  legation.  When  the  mill 
is  stopped,  the  water  between  the  reservohr 
and  the  wheel,  which  would  otherwise  run  to 
waste,  is  conveyed  by  pipes  to  the  different 
yards  and  buildlngB  for  the  use  of  the  stock, 
Arom  which  any  surplus  finds  its  way  to  the 
meadows.  The  purposes  to  wlilch  the  water 
power  is  applied  are  these :— It  turns  two 
pairs  of  stones  (one,  as  we  saw  it,  grinding 
wbeatythe  other  pease),  it  grinds  malt, 


works  a  circular  saw,  a  lathoi  a  chaff-cutter, 
and  a  thrashing-machine.  The  whole  of 
these  can  be  worked  at  the  same  time, 
though  in  practice  that  is  sddom  necessary. 
It  has  been  in  operation  for  several  years, 
working  everyday,  and  all  day,  summer  and 
winter.  Independent  altogetiier  of  the  im- 
provement of  the  land  by  draiiULge,  and  the 
subsequent  use  of  the  water  in  irrigation,  its 
direct  value  as  a  motive  power  is  estimated 
to  exceed  500/.  a  year,  and  that  was  obtained 
by  a  total  expenditure  of  about  1,700/.  In 
a  multitude  of  cases  a  similar  power  to  this 
could  be  as  easily  got,  which  at  present  is 
suffered  to  stagnate  in  the  ground,  or  if  col- 
lected in  drains,  then  heedlessly  allowed  to 
run  to  waste ;  for  there  were  no  unusual 
facilities  on  tbis  estate  for  obtainmg  a  supply 
of  water.  All  that  is  required  is  procured 
from  the  drainage  of  about  200  aeres  of 
land.  It  is  carried  in  earthen  pipes  along  a 
gentle  deblirity,  and  with  very  little  leakage, 
about  600  yards  ftom  the  reservoir  to  the 
mill,  and  is  then  discharged  through  a 
tunnel ;  the  whole  distanoe  ftom  the  reservoir 
to  the  outftll  being  1,200  yards,  and  the 
total  fall  being  about  50  feet  On  tiiis  pomt 
we  take  the  opinion  of  Mr.  Williams,  civil 
engineer  (page  26  of  his  pamphlet,  published 
by  Ridgway),  <'  On  th^AppUaUUm  t^DrtAm^ 
age  Water  to  Mill  Power  :"»* 

"  There  Is  surelT  nothing  here  described  whleh 
woald  lead  a  casoal  observer  to  imagine  that  water 
power  equal  to  twelve  horses  was  to  be  found  in 
such  a  situation.  The  estimate  usually  formed  of 
the  requisites  for  the  use  of  water  as  a  motive  power, 
is  a  large  stream  or  brook  of  water,  havhig  a  consi- 
derable fall  in  its  course,  and  the  term  'millstream' 
which  is  given  to  such  currents,  invariably  conveys 
the  impression  of  a  large  body  of  water,  flowing 
veiT  rapidly  down  a  channel  having  considerable 
incunatlon ;  the  only  other  idea  which  seems  to  be 
associated  with  the  driving  of  waterwheels  Is  the 
nearly  vertical  descent  of  a  comparatively  small 
body  of  water  down  the  face  of  some  sharp  declivity, 
and  in  cases  of  this  kind  large  overshot  wheels  are 
occasionally  to  be  met  with;  but  I  am  not  aware  of 
any  other  instance  where  the  water  derived  &om 
the  nnder-drainage  of  the  land,  and  that  alone,  haa 
been  converted  to  purposes  so  valuable,  and  where 
so  much  ingenuity  has  been  displayed  In  the  adap- 
tation of  means  which,  to  a  superficial  observer, 
would  appear  totally  inadequate  to  the  production 
of  such  important  results.  The  merit  of  the  plan 
consists  in  its  originality;  there  is  nothing  In  the 
practical  adoption  of  the  principle  which  snggrats 
difficulty,  and  every  one  who  examines  it  on  llie 
spot  natmrally  asks  himself— why  haa  not  this  been 
adopted  elsewhere  f 


GOLD   RXFtNIKO. 

The  American  papers  mention  a  highly 
important  disoovery  in  gold  refining  made 
by  Mr.  R.  S.  MeCuUoh,  PhklSsssor  of  Na- 
tural Philosophy  in  Princeton  Collsfe,  and 
the  late  U.S.  mdter  and  refiner  at  the  Phi- 
ladelphia Hint.  This  gentlematt  professes 
to  have  discovered  a  new,  qniek,  and  eoo- 
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nomical  method  of  refining  argentiferoni 
and  gold  bullion,  by  which  the  work  may 
be  done  in  one  half  the  time  at  preient 
required.  It  appeari  that  the  new  method 
would  iave  in  labour  and  materials  about 
one-half  of  the  cost  required  by  the  proceis 
now  used  in  the  mint  of  the  United  States, 
so  that  the  charge  to  depositors  for  refining, 
which  is  now  fixed,  according  to  law,  at  the 
actual  costt  may  be  considerably  reduced. 
The  apparatus  required  is  less  costly  and 
more  compact  than  that  used  in  either  of  the 
methods  now  employed.  The  adTantages  in 
respect  to  space  are  such  that,  it  is  stated, 
probably  fiye  times  as  much  work  as  at  pre- 
sent may  be  done  in  the  same  building. 


MR.  PBT&IB'S  CALCULATIONS  OF  TBI  COM- 
PARATITB  YALUB  OF  HRAT  AMD  BLEC- 
TBICITT  AS  MOTIYB  A0BNT8.  (SBB 
ANTB,  P.  188.) 

The  following  remarks  on  Petrie's  calcu- 
lations of  the  compsratiTe  value  of  heat  and 
electricity  as  motiTe  agents  are  given  by  Mr. 
Samuel  Uockling  in  the  AthetUBum, — Mr. 
Petrie  states,  **  that  the  best  Cornish  en- 
ginee  only  yield  one-fourteenth  of  the  power 
that  the  combustion  of  the  carbon  actually 
lepresents.  Now,  if  we  consider  the  heating 
value  of  the  coals  to  be  represented  by  the 
quantity  of  carbon  which  they  contain,  it 
will  be  found  that  one  pound  of  coal  of  a 
good  quality  and  such  as  will  raise  in  the 
best  Cornish  engine  1,000,000  lbs.,  1  foot 
high,  will  have  heating  power  equal  to  above 
lOtOOO"",— which,  being  multiplied  by  Mr. 
Joule's  equivalent  of  700,  as  used  by  the 
author,  we  shall  have  for  the  theoretical 
power  of  1  lb.  of  coal  the  sum  of  7,000,000, 
and  the  practical  result  in  the  Cornish  engine 
being  the  sum  of  1,000,000,  or  one>seventh 
**  of  the  power  that  the  combustion  actually 
represents."  The  author  has  not  therefore 
given  a  correct  statement  of  the  practical 
value  obtained  from  heat.  It  u,  in  fact, 
just  double  the  value  which  he  has  given  it. 
The  comparative  cost  of  power  obtained 
from  heat  and  electricity,  according  to  the 
author's  statement  of  the  quantity  of  zinc 
required  per  horse-power  per  hour,  theore- 
tically and  practically  : — ^Theoretically,  the 
consumption  of  line  in  the  battery  should 
be  1*56  pound  per  hour  per  horse-power. 
Practically,  it  is  from  50  to  60  pounds  per 
hour.  Assuming  that  the  price  of  zinc  is 
20/.  per  ton,  and  the  price  of  coal  10s. 
per  ton,  their  relative  price  will  be  as  40 
to  1.  2fWo  poundi  of  coat  per  hour  will, 
used  in  the  best  Cornish  engine,  produce  the 
power  of  one  horse;  and  to  produce  the 
same  amount  of  power  by  the  best  electro- 
magnetic engine  Jfftp  pcimdi  qf  zinc  must 


be  consumed.  Their  eomparative  cost  will 
therefore  be  as  (i^JL^^l,OOo\  l.OOOtol. 

Even  supposing  with  the  author,  that 
engines  may  be  constructed  to  give  one- 
fourth  of  the  theoretical  power,  the  oost 
compared  to  the  cost  of  coal  will  be  ts 

/6^4xj40^j2^.g\  125  (nearly)  to  I." 

BDWARDS'S  ATMOPYKB. 

According  to  Dr.  Amott,  England,  of  all 
countries,  is  the  most  extravagant  in  the  use 
of  fuel.    The  comparative  cheapness  of  coal 
in  Britain  is  the  cause  of  this  carelessness. 
The  inconfenienoes,  however,  occnrring  in 
large  towns,  especially  where  manafactoiies 
are  numerous,  from  the  diffusion,  in  the 
shape  of  smoke,  of  the  unooniamed  partieles 
of  the  fiael,  and  the  consequent  deterioration 
of  health,  have  prompted  the  invention  of 
many  methods  for  the  prevention  and  de- 
struction of  smoke.    One  of  the  most  novel 
of  these  inventions  is  suggested  by  Mr.  D. 
O.  Edwards ;  it  is  named  the  "  Atmopyre" 
or  solid  gas  fire.     A  small  cylinder  of  pipe- 
clay, varying  in  length  from  2  to  4  indies^ 
perforated  with  holes  the  fiftieth  of  an  inch 
in  diameter,  in  Imitation  of  Davy's  Safety 
Lamp,  is  employed.  The  cylinder  has  m  cir- 
cular hole  at  one  end,  which  fits  upon  a 
''  fish-tail "  burner ;  gas  is  introduced  into 
the  interior  of  the  cylinder,  with  the  air  of 
which  it  becomes  mixed,  forming  a  kind 
of  artificial  fire-damp.      This    mixture  is 
ignited  on  the  outside  of  the  vessel,   and 
bums  entirely  on  the  exterior  of  the  earthen- 
ware, which  is  enveloped  in  a  coat  of  pale 
blue  flame.    The  clay  cylinder  which  Mr. 
Edwards  calls  a  *'hood,"  soon  becomes  red 
hot,  and  presents  the  appearance  of  a  solid 
red  flame.    All  the  heat  of  combustion  is 
thus  accumulated  on  the  clay,  and  is  thence 
radiated.     One  of  these  cylinders  is  heated 
to  dull  redness  in  a  minute  or  two ;  bat  an 
aggregate  of  these  '  *  hoods''  placed  in  a  cirde 
or  cluster,  and  endoeed  in  an  argillaoeons 
case,  are  heated  to  an  orange-colour,  and  tlie 
case  itself  becomes  bright  red.      By  sur- 
rounding this  **  solid  gas  fire"  with  a  series 
of  cases,  one  within  another,  Mr.  Edwards 
has  obtained  a  great  intensity  of  heat,  and 
succeeded  in  mdting  gold,  diver,  copper, 
and  even  iron.    Mr.  Palmer,  the  engineer 
of  the  Western  Gas-light    Company,    by 
burning  2  feet  of  gas  in  an  atmopyre  oi 
twelve   '*  hoods,"  raised   the  temperatnre 
of  a  room  measuring   8,551    cubic  feet, 
5°   of   Fahrenheit  in    seventeen   miniates. 
The  heat  generated  by  burning  gas  in  this 
way  is  100  per  cent,  greater  than  that  ei|- 
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gendered  by  the  ordinary  gas  flame  when 
tested  by  the  evaporation  of  water.  25  feet 
of  gas  bnrnt  in  an  atmopyre  per  hoar,  pro- 
diiee  steam  sufficient  for  a  l-horse  power. 
Heaoe  the  applicability  of  the  invention  to 
bathst  brewing,  &c.  The  inventor's  atten- 
tion has  been  chiefly  directed  to  the  warm- 
ing of  invalida'  apartments;  and  for  this 
purpose  he  employs  the  following  appara- 
toa  ;— A  battery  of  twelve  "  hoods"  is  en- 
doted  in  an  earthenware  case,  which,  be- 
coming heated  to  500°  Fahrenheit,  forms 
a  repository  of  heat.  This  is  placed  in 
an  outer  case  of  china,  terra  cotta,  or 
any  other  ornamental  ware.  The  prodacts 
of  oombostion  are  carried  away  by  a  small 
pipe  into  the  chimney.  It  would  be  better 
to  let  this  pipe  remain  in  alto-relievo  in  the 
apartment.  The  fresh  air  is  brought  from  out- 
aide  the  dwelling  through  a  tube  about  6  in. 
in  diameter,  which  communicates,  by  means 
of  a  valvular  iron  plate,  with  the  space  be- 
tween the  two  cases.  The  air  ascends  in 
this  area  in  large  quantities,  is  warmed  in  its 
transient  contact  with  the  inner  case,  enters 
the  room  through  large  holes  in  the  top 
af  the  stone,  at  a  blood-temperature,  and 
spreads  equally  through  the  apartment.  This 
fire  presents  a  cheerful  aspect  through  the 
wide  orifice  of  the  stone,  which  is  covered 
with  glass,  and  is  visible  to  every  inmate. 
The  expense  of  such  a  fire  is  sixpence  a  day, 
at  the  present  price  of  gas :  and  its  applica- 
tion to  cooking,  evaporating  liquids,  desic- 
cating aromatic  plants,  &c.,  is  decidedly 
ecoBomicaL  Hydrogen  burnt  in  the  **  at- 
mopyre'' produces  great  heat,  and  a  very 
bright  fire. — Ltmcei. 
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Lherpool  Stimmer  Aitixea,  Aug,  21,  1850. 
Before  Mr,  Jueiice  Crrsswsll. 

V^ALLTKOTON  V.  DA  LB, 

Survhing  Partner  of  Neleon,  Deceased.* 

This  was  an  action  for  the  infringement 
of  a  patent  dated  Nov.  24,  1847,  granted  to 
6.  P.  Swinborne,  for  his  invention  entitled 
**  Certain  improvements  in  the  manufacture 
of  gelatinous  substances,  and  in  the  apparO' 
tuM  to  he  used  therein.^*  The  patent  had 
been  assigned  to  the  Plaintiff,  and  it  was 
alleged  that  the  Defendant,  as  a  member  of 
the  late  firm  of  Nelson  and  Company,  had 
subsequently  infringed  the  patent. 


*  We  wera  unable  to  procure  a  raffldeiitly  accu- 
mle  report  of  this  eaae  at  the  time  it  occurred,  and 
we  now  publish  it  because  of  iu  great  importance 
to  parties  about  to  enter  diiclaimers. 
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It  appeared  that  the  deed  of  as&ignment 
bore  date  12(h  February,  1848,  more  than 
three  months  before  the  enrolment  of  the 
specification;  and  also  that  the  patentee, 
on  the  24th  May,  1848,  enrolled  a  specifi. 
cation,  and  also  entered  a  disclaimer  of  the 
words — "  and  in  the  apparatus  to  be  used 
therein,"  contained  in  the  title. 

The  specification  desciibed  an  invention 
which  came  within  the  meaning  of  the  un- 
disclaimed  words  of  the  title,  but  did  not 
describe  any  apparatus,  and  therefore  if  the 
disclaimer  was  not  sufficient,  the  second 
branch  of  the  invention  had  not  been  spe- 
cified. 

I'he  Defendant  had  pleaded  all  the  usual 
pleas  for  denying  the  alleged  infringement 
and  the  validity  of  the  patent,  and  also  a 
plea  (the  6th)  alleging  that  at  the  time  of  the 
entry  of  the  disckimer,  the  patentee  had  no 
interest  in  the  patent,  and  that  therefore  he 
had  not  entered  the  disclaimer  according  to 
the  form  of  the  statute. 

Mr.  Mautin,  Q.  C.  (with  whom  were  Mr. 
Webster  and  Mr.  Fletcher),  having  stated 
the  case  to  the  jury,  gave  in  evidence 
the  patent,  the  assignment,  the  specification, 
and  the  disclaimer,  bearing  the  dates  which 
have  already  been  stated. 

Mr.  Watson,  Q.  C  (Mr.  Crompton  and 
Mr.  Hindmarch  with  him),  for  the  De- 
fendant, then  contended  that  the  patentee, 
having  assigned  over  the  whole  of  his  right 
to  the  patent  before  the  time  of  enterhig 
the  disclaimer,  had  no  power  to  make  the 
entry  under  the  5  and  6  Will,  iv.,  c.  83, 
s.  1,  the  statute  which  authorised  the  entry 
of  disclaimers,  and  therefore  the  verdict 
upon  the  issue  raised  by  the  6th  plea  must 
be  for  the  Defendant.  That,  although  in 
Spilsbury  v.  Clough  (2  Q.  B.,  466),  it  was 
held  that  a  patentee  having  only  a  part  of 
the  patent  right  vested  in  1dm  might  enter  a 
disclaimer,  that  case  had  been  in  effect  over- 
ruled by  the  Exchequer,  in  Russell  v.  Ledsam 
(14  M.  &  W.,  574).  That  the  evident  mean- 
ing of  the  statute  was,  that  a  disclaimer  should 
be  entered  by  a  person  having  title  to  the 
pstent,  and  not  a  person  who  has  become 
a  stranger  to  it.  That  this  construction  of 
the  statute  was  confirmed  by  the  subsequent 
Act  of  7  and  8  Vict.  e.  69,  s.  5,  and  that 
to  hold  the  present  disclaimer  to  be  good 
would  be  to  enable  a  patentee,  after  assign- 
ing his  patent,  to  deprive  the  holder  of  it  of 
any  part  of  the  invention  he  might  think 
fit. 

Mr.  Martik,  for  the  Plaintiff,  contended 
that  the  disclaimer  had  been  duly  entered, 
and  that  the  Defendant  could  not  raise  a 
point  of  law  of  this  description  at  Nisi 
mius.  That  the  case  of  Spilsbury  v.  Clough 
was  an  authority  in  fkvour  of  the  Plaintiff 
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and  thtt  the  mm  of  BiumU  v.  LedMm  did 
not  dinetly  qpply.  That  the  pateatee^Swin- 
bornoy  WM  a  penon  who  had  obtained  the 
patent,  and  therefore  had  power  under  the 
itatate  to  enter  the  diidaimer  notwithstand- 
ing the  aiiignmenty  and  that  the  advertiae- 
ment  required  by  the  Attorney-General  wu 
a  snffieieat  protection  to  aaiigneei. 

Mr.  Joa&M  CRsaawBLi.  laid  that  the 
iiiae  on  the  plea  certainly  raiMd  a  point  of 
law,  bat  Uiat  it  was  not  the  Defendant's 
fault  that  it  had  come  there  to  be  determined. 
That  the  facts  alleged  by  the  plea  haying 
been  proyed,  the  question  of  law  to  be  de- 
cided was  whetlier  the  patentee  had  entered 
the  disclaimer  m  jpurtuance  of  the  statuU, 
whidi  he  conld  not  do  if  he  were  not  the 
person  authorised  to  enter  it.  That  the 
Urat  statute  (5  and  6  Wm.  IV.  c.  83,  s.  1), 
in  Ills  Lordship's  opinion  must  be  oon« 
stmoted  m  audiorising  tlie  entry  of  a  dis- 
claimer by  a  party  haying  title  to  the  patent, 
and  that  the  subsequent  stetute  (7  and  8 
Vict.,  c  69),  which  recites  (in  sec  4),  that 
doubte  had  arisen  touching  tiie  power  giyen 
by  the  preyious  stetute  in  cases  where  paten- 
tees haye  wholly  or  in  part  Msigned  their 
right  and  (in  sec.  5),  expressly  authorised 
the  entry  of  disclaimers  by  assignees,  thus 
confirmed  the  construction  which  his  Lord- 
ahip  put  upon  the  first  statute. 

His  Lordship  therefore  directed  the  yer- 
diot  upon  the  sixth  plea  to  be  entered  fbr 
the  ]>Bfendant,  and  as  this  would  (if  not 
oyerruled  by  a  superior  court)  preyent  the 
flaintiif  from  recoyering,  the  Jury  were  by 
consent  discharged  from  finding  any  yerdict 
upon  the  other  pleas. 


•PnCIFIOATlOMa  OF  BN0LI8H  FATBNT8  BM- 
BOIXXD  DURING  THB  WBBK  BNDING 
8BFTB1IBBB  19TH,  1850. 

Jambb  Nabmtth,  of  Lille,  France,  en- 
gineer. For  imprwements  in  the  method 
^f  obtaminff  and  applying  heat.  Patent 
dated  March  12,  1850. 

These  improyemente  consist-^ 

1.  In  a  mode  of,  or  apparatus  for,  heating 
air  for  the  purpose  of  warming  buUdings, 
apartmente,  conserratories,  &c.,  which  is 
applicable  also  to  the  drying  of  goods,  and 
other  like  procesMs  wherein  heated  air  is 
employed;  and 

2.  In  yarious  modifications  of  the  pre- 
ceding apparatus,  by  which  it  is  made  appli- 
cable to  thereyiyification  of  animal  charcoal, 
to  the  manufacture  of  animal  and  yegeteble 
charcoal,  to  the  manufacture  of  gas,  coke, 
&c.,  to  the  generation  of  steam,  to  the  roast- 
ing of  coffee,  to  baking  bread  and  cooking, 
and  to  ysriouf  other  roasting  and  torrefji^ 
purpoiea. 


The  patentM's  heatfaig  apparataa 
of  a  number  of  metallic  ehambera,  or, 
properly,  chapneJ^  aurronnded  by  a  fuiiaoe, 
and  arranged  in  audi  manner  m  that  the 
prodncto  <2  combustioii  and  hMt  ahall  play 
around  them.  ThcM  chambers  are  open  at 
bottom  to  admit  a  current  or  eurrente  of  air, 
and  at  top  communicate  with  pipM,  thioqgh 
which  the  heated  air  is  conyeyed  and  applied 
u  required. 

The  modification  of  the  appaimtna  ens- 
ployed  for  the  reyiyification  of  animal  char- 
coal consiste  of  a  metallic  chamber,  fitted  to 
the  interior  of  a  fiimace,  so  as  to  allow  room 
between  it  and  the  fbrnaM  sides  for  the 
flame,  &c.,  to  play  around.  This  chamber 
communicates,  by  means  of  a  narrow  passage 
closed  by  a  slide,  yrith  an  air-tight  box 
placed  underneath,  in  which  the  charcoal, 
after  haying  been  aubjected  to  the  action  of 
tiie  furnace,  is  receiyed  and  allowed  to  oool 
before  remoyal.  The  matter  to  be  operated 
on  is  supplied  from  aboye,  through  a  box 
with  a  moyeable  bottom,  which  forma  a 
coyer  for  the  recdring  chamber. 

By  slight  modifications,  yarying  with  the 
nature  of  the  operations  to  be  performed, 
tiie  same  apparatus  is  rendered  ayailable  for 
any  of  the  purposea  before  mentioned. 

GMnw.— 1.  The  passing  of  dr  through 
shallow  metallic  chambers  placed  yertically 
or  horizontally  in  a  furnace,  both  ends  of 
which  chambers  are  outside  the  furnace,  the 
air  passing  in  at  one  end  and  out  at  the 
odier. 

2.  The  construction  and  arrangement  of 
various  modifications  of  the  apparatoa  de- 
scribed applicable  to  the  purposM  before  aet 
forth. 

Gbobob  JaznuNs,  of  Nassau  -  atreet, 
Soho,  Middlesex,  gentleman.  Fbr  certam 
improvements  in  the  meant  of  prodmeimg 
motioe  power.  Patent  dated  March  18, 
1850. 

The  object  of  this  patent  is  the  produc- 
tion of  a  reciprocating  motion,  for  the  pur- 
poM  of  driving  machinery,  by  the  combined 
application  of  hydraulic  and  pneumatic 
pressure. 

Water  is  receiyed  into  a  dstem  which 
communicates,  by  a  long  tube  bent  upwarda 
at  ite  end,  with  a  cylinder  open  at  top.  A 
second  pipe  is  so  placed  as  to  form  a  conti- 
nuation of  the  first ;  near  the  point  of  junc- 
tion are  two  stopcocks  connected  to  eadi 
other  by  a  bar  and  parallel  leyers,  so  that, 
on  turning  the  cocks,  one  passage  will  be 
opened  and  the  other  shut.  The  lower  end 
of  the  second  tube  is  inserted  in  a  yesael 
filled  with  water,  and  acte  as  a  water  yalye. 
On  turning  the  cocks,  the  water  flows  frona 
the  dstem  down  the  first  pipe,  and  riaes 
into  the  cylinder,  forcing  upwarda  a  working 
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pitfeon.  Wben  <he  ejUnder  b  ftiU,  and  the 
pbton  at  tlM  top  of  its  itroke,  the  oocki 
■re  again  turned ,  and  oommwiication  with 
the  caafcem  la  cat  off.  The  water  now  flowa 
finom  the  cflinder  down  the  aeoond  pipe  into 
the  Teiael  before  mentioned.  Hie  prearaie 
of  the  atmoephere  acta  in  opposition  to  the 
▼aenmn  earned  by  the  eicape  of  the  water 
from  the  cylinder,  and  foroea  the  piston 
down.  On  turning  back  the  cocki,  thia 
operation  ia  repeated.  The  redprocatiog 
motion  thna  obtained  ia  to  be  applied  through 
the  piiton-rod.  Tlie  atop-coclu  are  worked 
liy  a  cam  fixed  to  the  abaft  of  the  fly-wheel. 
The  first  jrfpe  should  be  of  a  length  equal 
to  the  height  to  which  a  column  of  water 
win  rise  in  Taeno  by  atmospherio  pressure, 
and  the  lower  pipe  should  be  longer  than 
the  npper  one.    No  daima  are  giyen. 

nnoBiiT  AinnicAN  patsmtb. 

(Selected  and  abridged  from  the  Fronklin 
Jowmal.) 

lunoYWD  WiNoan  Mstallic  Cakt- 
miDGBa.    A,  D.  Perry, 

This  iuTention  consisto,  firstly,  in  slitting 
the  nearest  end  of  the  hollow  part  of  the 
ball  a  gifen  distence  apart  around  the  peri- 
phery, and  in  lines  parallel  or  slightly  ob- 
lique to  the  axis,  so  that  after  the  charge  of 
powder,  wiUi  a  gun  cotton  or  other  equivalent 
cap  oyer  it,  has  been  inserted,  the  slitted 
parte  can  be  bent  in,  oyerlapping  each  other 
to  aecnre  the  charge,  and  which,  after  the 
ball  is  discharged  from  the  barrel  of  a  gun 
or  other  fire-arm,  will  be  spread  out  by  the 
force  of  the  discharge  and  form  spiral  winga, 
to  giTe  a  rotary  motion  to  the  ball  to  guide 
it  in  a  straight  line ;  and,  secondly,  in  form- 
ing the  forward  end  of  the  ball  with  a  nip- 
ple to  which  ia  fitted  a  percussion  cap,  so 
that  when  the  ball  strikes  and  enters  a 
magazine,  &c.,  the  explosion  of  the  cap 
may  ignite  the  body  struck,  when  this  is 
n8c4  in  combination  with  a  ball  having 
winga  or  other  means  of  guiding  and  keep- 
ing the  cap  in  front. 

iMpnovBD  MoDB  ov  Manufactukino 
Glucosb.     George  RUep, 

Glucose,  or  grape,  sugar  is  made  by  this 
patentee  from  the  meal  of  Indian  com,  by 
boiling  the  same  under  a  presaure  greater 
tlian  that  of  the  atmosphere  in  water  acidu- 
lated with  sulphuric  acid. 

Impboybd  Modb  op  Rolling  Ikdian 
Rubbbb  Cloth.    Hayward  and  Bici/ord, 

The  patentees  say  "  our  invention  or  pro- 
oess  conaiate  in  teking  a  piece  of  doth,  or 
any  other  aheet  material  (to  whose  surface  it 
may  be  desirable  to  apply  and  fix  Indian 
rubber),  and  a  quantity  of  ground  Indian 
rubber  (when  in  a  tacky  or  adhesive  stete, 
in  which  it  is  after  bemg  ground  or  reduced 
bj  the  niul  prooeas  gf  lading  emde  caont- 


diouc)  and  nuning  or  passing  the  same 
together  (the  caont(mone  bdng  on  one  side 
of  the  doth)  between  two  cylinders  or 
rollers  (placed  with  their  axes  parallel,  and 
their  curved  surfaoea  in  oontaet,  or  nearly 
so), and  in  sneh  manner  that  while  the 
upper  of  the  said  rollers,  or  that  in  contact 
with  the  caoutchouc,  ia  made  to  revolve  at  a 
greater  speed  than  the  lower  one,  it  (the 
said  upper  roller,  or  that  in  contact  with  the 
eaoutdiouc)  shall  spread  and  grind,  it  as  it 
were,  into  the  doth  below,  and  fix  it  to  that 
surface  of  it  which  is  immediatdy  contigu- 
ous to  said  roller,  vis.,  that  roller  which 
revolvea  at  the  greatest  speed. 

Coating  Ibon  with  Coppbb  or  its 
Alloys.    B.  O,  Pomeray. 

This  process  of  coating  iron  consiste  m 
cleansing  with  sulphuric  add,  defending  the 
deansed  surface  with  a  coating  of  clay  or 
other  allnminoua  earth,  drying  the  same, 
and  then  plunging  the  article  thus  coated 
into  melted  copper  or  some  alloy  of  that 
metal.  The  patentee  claims  particularly  the 
use  of  the  clay  paste  to  protect  the  metal 
from  oxidating,  during  the  process  of  alloy- 
ing or  coating. 

SUBMXRGBD  RoGBBB   POB  SlPABATING 

Obbb.     0.  Edee. 

Into  a  frame  there  is  fitted  any  required 
number  of  pans,  which  can  be  removed 
and  replaced  at  the  pleasure  of  the  ope- 
rator; the  frame  is  provided  with  pivots 
or  journals,  which  have  bearings  in  the 
ends  of  leven  or  arms  attached  to  a 
box-boat  or  platform,  in  such  a  manner 
that  the  frame  carrying  the  pans  can  be 
lowered  into  or  raised  from  the  water;  the 
earth  to  be  washed  is  placed  in  the  pans 
and  lowered  below  the  surface  of  the  water, 
and  the  frame  carrying  the  pans  is  then 
reeked  by  means  of  a  lever  operated  by  a 
person  in  a  box  or  boat,  or  upon  a  platform, 
to  which  the  frame  may  be  attached. 

Improved  Obe  Washer.  W.  M. 
HmgheM, 

The  metallic  orea  are  to  be  washed  by 
means  of  oblique  cnrrento  of  water,  and  a 
horisontal  one  passing  over  the  same  in  a 
reyerse  direction ;  the  oblique  currenta  being 
produced  by  inclined  surfaoea  or  their  equi- 
valenta. 


Meamerltm  a$  a  Mechanical  Power.— Some  most 
interesting  experiments  by  Dr.  Elliotson,  in  which 
patients,  by  a  reinforcement  of  mesmeric  power, 
were  shown  capable  of  swinging  round  large  weights 
imponttle  to  be  even  lifted  b^ikem  in  their  ordinary 
condition,  prove  an  intimate  connection  between 
the  mesmeric  medium  and  the  muscular  force, 
which,  as  every  one  knows,  is  dependent  on  the 
state  of  the  nerves,  and  by  them  conducted  from 
the  brain.  And  so  also  with  natural  sleep-walkers, 
"  they  will  stand  self-balanced  on  the  ridge  of  a 
house,  where,  under  the  usual  conditions  of  con* 
■donsncH,  they  could  not  preserve  their  equUi- 
bilam  for  a  single  momenL"—A«v.  C,  if,  7oim#- 
ken^s  factt  in  Mumeritm, 
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A  Modil  Steom-Sngine  Ckimneff. — An  American 
writer  (H.  F.  Falrbairn)pronouncet  the  chimney  of 
the  Wett  Middlesex  Water-Works  Company,  at 
Tomham  Green,  to  be  the  floeit  ever  erected  in 
England.  (Mr.  Tlemey  Clark,  we  believe,  is  the 
axehitect.)  "  It  is,"  he  sajrs,  "  more  beautinil  as  a 
column  than  the  Monnment  of  London—the  pillar 
hoilt  by  Sir  Christopher  Wren  in  commemoration 
of  the  Great  Fire  in  the  Reign  of  Charles  II.  It  is 
crowned  by  a  Corinthian  cap,  in  fine  proportion  with 
every  other  part  of  this  noble  specimen  of  a  steam- 
engine  chimncT,  which  Is  onlv  deficient  in  the  infe- 
rior odonr  of  tne  bricks  of  which  it  is  built,  and  in 
its  positloni  which  Is  neither  on  elevated  ground 
nor  In  a  part  of  the  country  where  its  beauties  can 
be  very  fnlly  displayed.  The  proportions  of  this 
chimney  are  considered  to  be  complete/'  Length 
of  shafl^  eight  times  the  diameter  of  the  base ;  dia- 
meter of  the  top,  one-half  that  of  the  base. 

Unii§d  Stater  •Yoey.— The  number  of  steam  ves- 
sels, of  all  classes,  belonging  to  the  United  States' 
Navy,  is  only  seven ;  but  they  have  four  new  ones 
on  the  stocks,  to  be  called  the  Powkattam,  Stugue- 
kannaht  SatMimat,  and  San  Jtunto,  The  first  two 
are  S50  feet  long,  and  49  beam;  the  last  two,  196 
feet  long,  and  37  beam.  The  first  two  have  side 
wheels,  and  two  inclined  engines,  each  with  cylin- 
ders 70  inches  diameter  and  10  feet  stroke ;  the  third 
has  tide  wheds  and  two  inclined  engines  with  60- 


inch  cylinders,  9  feet  stroke ;  and  the  fourth  hs«  a 
screw  propeller  and  two  inclined  enghiet  working 
across  the  ship,  with  cylinders  60  inches  in  dinne- 
ter,  i  feet  2  inches  stroke. 

Essence  of  Milk. — Mr.  Moore,  an  extensive  far- 
mer  in  StafR)rd8h{re,  has,  under  a  license  from  the 
patentee  of  the  new  process  of  oonoeutratlng  milk, 
fitted  up  an  apparatus  bv  which  he  mannfectores 
annually  the  produce  of  about  thirty  cows.  The 
milk,  as  it  is  brought  f^om  the  dairy,  is  placed  oo  a 
long  shallow  copper  pan,  heated  beneath  hj  steam 
to  a  temperature  of  about  110°.  A  prapcfftioD  of 
sugar  is  mixed  with  the  milk,  which  Is  kept  in  c«- 
stent  motion  by  persons  who  walk  slowly  round  the 
pan,  stirring  its  contents  with  a  fiat  piece  of  wood. 
Thto  is  continued  for  about  four  noun,  darinf 
which  the  milk  is  reduced  to  a  fourth  of  its  original 
bulk,  the  other  three-fourths  having  been  carried  off 
by  evaporation.  In  this  state  of  consistency  it  Is 
put  into  small  tin  cases,  the  covers  of  which  are 
then  soldered  on,  and  the  cases  and  their  contests 
are  placed  in  a  flrame  which  is  lowered  into  boiling 
water.  In  this  they  remain  a  certain  time,  and 
after  being  taken  out  and  duly  labelled,  the  proceia 
Is  complete.  The  milk  thus  prepared  keeps  for  a 
lengthened  period.  It  supplies  fresh  milk  every 
morning  on  board  ship,  and  may  be  sent  all  over 
the  world  In  this  portable  form. 
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Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  Fleet  street,  London,  patent 
agents,  for  improvements  in  purifying  water,  and 
preparing  it  for  engineering,  manufacturing  and 
domeatic  purposes.  (A  conununieation.)  Sept.  19; 
six  months. 

Henri  Jeremy  Christen,  of  Paris,  engraver,  for 
improvements  in  cylinder  printing.  September  1 9 ; 
six  months. 

Jasper  Wheeler  Rogers,  of  Dublin,  civil  engineer, 
tat  certain  improvements  in  the  preparation  of  peat, 
and  in  the  manufecture  of  the  same  into  fUel  and 
charooal.    September  19;  six  months. 

WiUiamEceles,  of  Walton-le-Dale,  Lancaster,  cot- 


ton spinner,  for  certain  improvements  in  looms  foe 
weaving.    September  19;  six  months. 

Samuel  Brisbane,  of  Manchester,  pattern  maker, 
for  certain  improvementa  in  looms  for  wesTlng. 
September  19 ;  six  months. 

James  Nasmyth,  of  Patricroft,  Lancaster,  engi- 
neer, and  John  Barton,  of  Manchester,  in  the  aame 
county,  copper  roller  manufacturer,  for  certain  im- 
provements in  machinery  or  apparatus  for  printing 
calicoes  and  other  aurfaces ;  and  alio  improvements 
in  the  maAufactnre  of  copper,  or  other  metallic  rol- 
lers to  be  employed  therein,  and  in  the  machinery 
or  apparatus  connected  with  such  mannftctme. 
September  19;  aix  months. 
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Thomas  Honnor -.  Leadenhall-street The  "Utilis"  over  coat. 

Henrv  Fhllllpa -.  Birmingham  m« m...... Shield  for  broach  pins. 

Enoch  O.  Tindall  and 

Lorenao  TIndall Scarbcrottgh Cooking  range. 

H.  J.  and  D.  NicoU,....  Regent-street Wrapper  cloak. 
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ther  Joint. 

Thomas  Boyle... ... ... ...  Wolverliamptoa.M TroiMen  strap. 

Joseph  Welch  and  John 
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STEVBNSON'S   FATBNT   FLAX-SPINNINQ    HACHINBRVi    <- '  'n'^' 


.   John  SteraiiMMi.  of  K 


DnngMsm,  CouDtT  TyrBBB,  PlM-iplBom,  Pueniee.) 
^icifiecUlon. 

The  Datura  of  mj  inventioD  ooDiiita  la  an  ImproTed  .^^..u. 
dinarr  ajHanliig  .fttme,  wbartbr,  ftiMlj,  the  ihruda,  whUa  hi  ika 
ipon,  are  bj  the  aotion  of  the  maohiiiB  itieir  kept  at  the  reqnirite  degree  of  teniion 
(loitead  of  this  being  done  hf  hand,  aa  at  prnent),  aod  all  at  one  unifom  degree 
of  tenaioD— and  tk'n  quite  trrMpeetlvs  also  of  the  eoaneneN  or  lineneaa  of  the  male, 
rial  tpna ;  and,  4ecoDdiy,  the  ISen  and  bobbiaa  <ot  oops)  are  mounted  independendf 
of  one  another,  so  that  the  bobbhd  oaa  be  rMiO«ed  irhett  filled  and  repUced  \^ 
otherg,  withoQt  (he  neceuiiy  of  taking  off  (he  flier*  at  (he  lame  time,  at  it  now  the 
priedce.  Bj  thfete  improTe^tnts  thb  watte  »ai  deW  nDif  eoaaequent  on  the  fre- 
queot  breakage  bf  threadi  wfll  be  alinwt  Shelly  kVoUedi  much  greater  apeed  maj 
be  gireo  to  the  Mllen,  lllerB,  and  bobblai^  [«n  power  Witt  be  required  to  drive  the 
maehine,  and  the  whole  pro««Bi  vf  •[ttRnii^  be  not  <*1t  greatl;  aceelerated,  but 
much  rednced  in  coit. 

The  manner  ia  which  thesa  hnpMfMneiM  In  the  coultrntton  of  th«  maohine  an 
effected  Is  reprevnted  in  the  tngravin^  aaiMsed.  Pig.  1  b  i  front  t1«w,  pmly  in 
aection,  of  a  portion  of  a  spinmng  fnme  u  that  luprtTedj  tad  flg.  S  a  tnuuvetw 
ieetional  eleiatidn  on  the  lin^  «£.  The  itmainlng  figurea  are  drtadied  viewi  of 
Uioae  partt  to  wbich  mj  tmpA>Tementa  hare  •!««  partieulu'  referenoe,  aa  will  be 
Mreinafter  pointed  out 


Hg-G. 


nt.'fi. 


rig.  4.    Fig.  s. 


!fi 


C  C  are  the  delifering  roUers ;  D  D  a  aerial  of  lobet  thrott^h  whieh  the  (hicada 
naas  u  thef  come  haia  the  roUerti  which  revol<re  in  bearlngi  m  ihe  raila  E  E,  and 
bave  attached  to  them  at  their  under  endi  ^e  fllcra  F  F.  O  0-  are  the  wheels  b/. 
whieli  rotation  Is  slTen  to  the  tubet,  and  through  them  to  the  fliers.  A  vertieu 
aeotlon  of  one  of  tnete  tubet,  with  fliers  attachea,  is  given  aeparatelj  in  Gg.  3,  and 
an  elevation  in  flg.  i.  Bjre-piecei  ec  are  inverted  into  iheK  tube^  at  top  and  bottom, 
bj  leading  the  threads  through  which  it  <■  kept  in  the  centre  of  the  tnbei,  and  my 
friction  against  the  sides  prevented.  G' Gr'  are  guidet,  by  which  the  thread,  on 
emerging  from  the  tube,  it  condocted  to  the  estrcma  end  of  one  of  the  arms  of  the 
flier,  whence  it  is  passed  on  to  the  bobbin  H.  The  bobbins  are  mounted  loose!  j  on 
■pindles  1 1,  to  aa  to  be  pnt  on  and  t^en  off  without  the  least  interference  with  the 
other  partt  of  the  machine  j  and  they  are  mounted  at  such  an  elevation  aa  to  come 
each  within  the  circle  described  hv  the  flier  to  which  it  it  the  receiver.  But,  to 
oouieal  each  bobUn  (when  in  its  place)  with  its  t|dndle,  and  to  tecure  their  wwfcing 
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togetlier,  'a  ^ire  Is  passed  crosswise  through  the  axis  bf  each  bobbin,  wliich  taklf^ 
iotoacleft  A  in  tbe  top  of  tlie  splpdle.  The  spindles  have  iheir  bearings  in  the 
risiE^  and  f alii i^  raus  K^  K^»  which  constitute  what  ia  iechnicallj  called  tbe 
</  builder."  1*0  pe  irpnt  rail  K^  there  la  a^ached  a  slidiijg  plate  lU^  whiob  a^^ts  on 
tbf  spindles  and  bobhinain  (h^  mannar  to  b«  next  explaiaed.  For  everj  apindtf 
a»d  bobbin  th«M  is  a  weight  attached,  to  tbft  sUdipg  plata.  bj  meana  of  .a  cord 4 
which  bears  againal  a  fMBf-g-,  afid^thaii  pastta  ^vet  ihe  aWo  puUtfy  o>ito  Ihe.weigbtt 
Al'flMbriteof  tlia'pkltoK*'K^^  buitdeiV  the^  «aife.Alotig  wkh  (heni.tkft  paid 
Wi^AMk  tamalhd  nitahatwiHci  iM^ '  which  {jfifts  it  partial  tamitoH^wAnm-^Sf^ 
wM^hf^^ka  tetd  ft'itttt^sik  thte  faoeof  the^Hdiug  platif  L^  arid  ib^vebf  dnkm  tlw 
Nlte  L  frbift  th«  tfi[ht'towifd«  the  Iiift,  whi6h '  <»iis«9  tiM  ^wrd  'cf  to  f  f^Si  agniitfet  th% 
Of  ih($  pdtey  0  Id  a  Iftttftt  h^reidfoj^  ItubdeMHfelJr'^Kh  dbfth'  i&e  6f  Hid 

A  front  deVktibtt  atid  etad  V^^  of  a  portioh  of  thg  friachlti^,  showhig  tl^  id^tfge^ 
mehls  dotonected  w^th  tbe  bobbltis,  and^  spindll^,  ibd  slidfng  plate,  on  kh  feiiUrged 
acale,  are  given  Jq  figs,  5  arid  fl.  The  weighta  Xi  are  ao  adjusted  br  frial  thatwh^n  tnc 
ends  of  the  breads  we.p^sed  once  or  jLwice  (by  hand)  round  the  oobbms,  the  weighu 
^all>^0  prey^nt  ^e  threads  |xom  cauaine,  by  their  ow^  Mtiopi  alo^>  the^obbina 
and  their  Bpiodkft/to^rfiolvak*  bm  abaU  be  juafr  su0i(uent  nt  th^  aawe  tim^  with  the 
aNiataooeof  that^Uding  plate,-  to  ikeap  the  tbraada  ai  the  onfi  iwii&fo«m  degree  of  ten- 
akm  rtiquiaiaBfar  Iha  pDadtiMiodr  'Ol  gaad  work  wilhottt  iatorruptiMi  irom  breakBg« 
«id)Miigw-  >  '  ■  •• 


«v  ij^a  TABtova  MavBosa  amptbh  and  ^bopqod  VOB  vjul  MmtBavA' 

Tiov  or  TiaiBXB*  '  BT  w.  a*  a.     . 


I  •  I 


(dbtrtlfltoedfroni  pftg«  S»a.> 

The  freqfteht  tnStahce  of  rapid  decay/    aWe^tahli  to  itS  Wader^:    The  l«ter  <M 


by  which  so  many  yessela  of  war  w^re 
destroyed  at  the  early  part  of  thia  cen- 
tury f.oocaaioned  a  variety  pf  minut^  to 
be  a^nmitined .  jto.  the  Nayy  Bofrd  by  Siv. 
SafBual.  iBeQ^MMtt,.  afltf '.h*  beoane  a 
member  of  it)  partioulady  bitf  ktWr.  aC 
6th  Mamhv  1 AIS,  prepoailig  a  tinber- 
flttaa^BiBg  hvusr.  Thia  Was  praftMad  by 
a  ¥ii#  of  the'  Mfefenite  ^iab  Ikad  tiim 
feMi  e<|>«ffeneed  In  ^«  dttfklfi^Iity  0f 
ttmber  of  different  idtftahces,  atid  the* 
*i^edl\!itibn9  and  breparabty  proeet^es 
uiat  had  b^eift  ertipldyed  for  rendering  it 
more  durable;  ihe  most  material  parta 
of  that  prefaoe,  but  under  a  different 
arraageinent,  appeared  ii^  the  second 
article  of  the  QuarUrly  Awiew  for  the 
following  October,  which  was  aaid  at  the 
tlmo.to  haTt  been  drawn. up  by  Mr. 
Croker,  Seoiwtary  of  ihe  ^miraky^  who^ 
of  aottrtft,  traa  ae<|lwiiit^  irilh  Sit  Sa«' 
mudCf  Idttar. 

Although  ^Ni  priftel^al  ftnta  «nd  ob^ 
fltertatiotw  9t  eonlaind  hftve  oh^dV  «p* 
geared  In  No.  128%  of  Ch^  MBeh.  Afag., 
fet  the  importance  of  Ihem  as  a  6on« 
riected  history  of  what  was  then  knowii 
on  the  subject— indeed,  6t  all  that  has 
itnce  been  positiyely  ascertained— a  repe- 
tition of  them,  in  his  own  words,  may  be 


iis  follows  J:^ 

'*  In  rsgard  to  ih^  darabttitf  6^  t<mblir  tn 
some  cases,  We^tmiiistei-'  Haft  kad  AJbbey, 
an^  a  namb^r  of  cathedrals,  ohurclies,  and 
old  mansions,  afford  elfaiAples  where  timbfei^. 
nsed  inthe  Qonstruotion  of  5id/dftt^^t>a  tani 
has  remained  in  a  perfect  stisite  for  mady 
ceatdnes ;  and  even  m  regard  to  the  timbtf 
used  in  the  constractioD  of  sAtpi.ihe  Boyal 
WUHum  is  a  noted  example  of  (he.  (iossl- 
bili^y  of  timber,  applied  to  that  u!^,  lasting 
near  a  centory.  On  the  other  hand,  timber, 
ox  late  years,  has  been  found  often  to  decay 
so  rapidly,  particalarly  whera  a  speciei  df 
decay,  denominated  the  dry  rot,  has  taken 
place ;  that  in  the  instance  of  bnildihgs  on 
land,  the  wood-wotk  has  fallen  to  pieces  XH 
the  qourse  of  a  twelvemonth,  and  In  ships 
the  same  rapid  decay  has  been  found  to  taKii 
place  within  a  year  or  two  after  their  coh- 
stmction  has  been  completed. 

*^  In  KVLch  Instances  as  those  above  alladed 
to,  where  the  duration  of  timber  for  cen- 
turies has  heen  unqaeitionabk,  it  does  not 
appear^  either  from  any  examination  of  the 
Hmbor  in. its  present  dtate,  or  frOni  any 
knowledge  we  have  of  the  pra^dcb  Of  those 
remote  times,  that  the  timber  was  Submitted 
ip  any  preparatioz!,  other  than  that  of  Its 
having  been  cut  down  a  length  of  tliiaa 
Before  it  was  used,  suffidettt  for  the  natural 

o  2 
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mojstare  ,to.  li«ye  befn  ,ln  a  |;rf at  degree  ships,  the  injary  done,  ia  some  cases  by  the 
dried  awaj.  '  Indeed' this  l^md  of  seksomtig  .  'too  great  yentllation,  fa  others  67  the  want 
seemri  to  have  been  looked  upon  &a  rec^tiisite  of  suffloSent  tentHation,  has  been  gpreater 
!n  alt  cottntriies,  and  af  all  Utups,'  the  prac-' ' '  than  the  VeneiSt  obtained  by  this  mode  of 
of  which  are  oil  'r^coi'd'. '  'fti'reitaffd  i& 


tiees.of  which  are  oA  'r^coYd*. '  'Ih're|r«rd 
littiW  c«C '  hito  bdard^,  an^  f\^ei  'of '  siteb 
itaXi  ioantiinf,  it  hiit  been'tisiiat'  t^^pMa: 
thbtt  oneott  tile  othisr  In  'ibe^o^i 'Vlr^'tei 
nsit^  mttUMT  ii  do  Jet-tbaairpaai  ixLMipe- 
ddgrea: between  them;  by  irbioh  aMaps^ 
4&09gb-tbe  enda  and  ei^ttrior  pieces  bare 
b«eq  Jnore .  or  Um .  xent  and  injured  by.  tl^e 
^^a  ai|d  ,wipd^  and  by, the  fctqupnt  wetting . 
by  rain,  the  more  protected  pieces  and  parta 
hiB^e  biscome.  what  has  beep  pal^d  afaseoedy 
(n  ,tl)e  couripe  of  from  one  to  ien  or  ipore 
years,  acQording  .,^0  ^he    thickness  Of  the 
piecf^s,  and  the  nset  to  wiiich  it  was  intended 


%69SfHiing  timber  t"  besides  wiiich,  a  fttrther 
'  Idsg'  bss'  be«n  Ihetvre^  ef  the-  to%V  ef  the 
'laiMiD|»a,  aild  '  tlie  >es|^etise'Df>  Ubo*i<  ii 

takiiagtlie timber tajSEnd-oeit;:'  -^.i.  1  .t  .</. 
'**Am  to>ifaiB/tiaaberi]i9edr iil) >thft  coaalnttfT 

tiop^f  bvildinga  tffttland^  it  ifl:eftan  itaiiiWyfd 

wbere  it  oan.4rygmiln«Uf  i«(t«i{iftl»aif|.bfM» 
/apjpUed  to  use }  4»  fev^bsao^i  or  lelt^^  laft 
nneoTered,  in  theae/»^Qf  pre?ionB.^eaaomng 
may  not  be  essential  to  darability';  bat .  ip 
regard  to  timber  Uied  for  the  constngietioa 
of  sbips,  the  case  is  very'  ditferent ;  the  most 
itanportAnt  part  of  the  .ttmbersi .  particaUrly 
th^  frahies;  are  so' enclosed;  tiiat,  nnleaa 


to  put  them.    Ikl  regard  tb  larg«  tfrnb^r,'    ttiey be  pteVionsIyw^Rseaaoned,  these  parte 
it Vh^'a 'fre(](nentl^  been  Id^  to  ieason  gra- 


dually  ih  iht  oj^M  air;  With  (he  tap  us- 
iMihing  in  :  ih  fhii  #a^  it^hai  bbett  iovMdi 
loathe  course  of  Mai^fttH,  steoenlfng  to 
its  size,  to  have  become  seasoned  ;  that  is, 
although  the  exterior  sap  has  rotted  away, 


may  wdl'  be  ezpeHM,  as  in  faeli  iheyliav« 
beeir  fbnnyi,  to  (Mky  vei^  rapfdl^;  luid  ^mtt 
•id  'rsgardUo  Jthott'pMrfesiwiabipi^  >to-tt« 
ranrfaon  ^fi  wIMi  the  ain  tiaa  itr^-ndudammt 
the  jnnetares  are  in  moat  caaeaJia>fe,te 
become  wet  by  rain  or  leakage,  withont 


interior  parta  of  the  log  have  become  com-  -^  there  being  any  passage  far  air  to  dry  thcra 
pact,  hard,  and  dry,  with  little  or  no  crack-  again ;  and  as  the  exterior  anrfaeea  are  man^ 
ing'  6f  th^CtoMi'  itself/'  In  <6ttMs,'km  tike  'xafthomxcoated  witli:aonMiipigaieat^(«ldih 
contrary,  where    the  sap,    t<%ethet  ^with^t  I'pvafenta  the  evaporation  of  the  moiatare 


aome  of  the  ontside  of  the  perfec^y  fo|>med 
tin^))^Ui^l(,  h|ts  beenp^t  off,  Uiat  i«,  in  the. 
state  called  sided,  the  outside  of  aupli  pieces 
aa  have  not  been  protected  from  the  weather, 
has  been  ,n)ore  or  leis  cn^ck^d,  before  ,^e 
inside  .tii^s  be^n  fuffictentlj  seasoiied.  '' 
,  **T*o  otyisle*  the  mischievous  etfSctir,''of 
the  weather  durfng  'thjB.tim.e  of  seasofjiag, 
buildings  bt  different  cbiistrtidtlons  have' 
been  provided  iV  the  Royal  dock -yards ;. 
in  wliipb^' wpp^  of  all  kinds  has  been  depo- 
sited, in]  various  ways)  'more  or  less'  sdited 
to  (lie  passage  of  air  between  the'  teverat 
pieces ;  the  generai  'result  of  Which  hai 
been,  thA^  In  regard  to  deajs  and 'timber  6tii 
into  sma^U  scantlings,' whereby  the  eva'po^a- 
tipn  of  the  juicts  from  the  !nter{6t  has  beed 
much  facilltatedi  the  keeping  sUch  deals  and 
scantlings  und^er  cover  appeaf's  to  hAve  tieeil 
advantageous.  !ln  regard,  however,] to' sldedt 
timVer^nucI^'- stuff,  and  eiven  niank  fibf  ihips^ 
use.  In  98868  .wliere  the  builaings  haVe  been 
closed  so  as  fo  prevent  the  a'lr  kibout'  this 
timber  from  being. changed,  the  timber  so 
ancloaed  has  been  found  to  decay  VeVy  soon; 
and  where  W  freq  passage  of  atr  has  beei^ 
admitted  at  all  times,  (he  exterior,  iind  i()ar- 
ticularly'the  ends  of  the  timbers,  have  beeii 
found  more  injured  than' when  left 'hi  the 
ope^  atr :  ao  that,  a^  well  in  the  iRbval 
dook-yaros,  where  ^easoning-sbeds  of  dif- 
ferent constructions  bave  been  used,  as  in 
oth^  pountriea,  where  I  have  ieen  tiniber 
ke||i  un^^f  cpyeir  for  thje  constriiftibn  of 


from  the  inside,  so  those  parts,  naleaa  the 
timber  bo  sufficiently  peaaoned,  before  the 
irtiip  ti  compfeted,  afe  found  to '  decay  V^. 
liApfdly)'  noti^ithstandlng  their  general  ei^ 
poMt^Ho  thts  s/ir.  I  It  ieema,  l&rtttsit,  esl' 
tfentfal  to^  the-duhibillty  tefa*  lArtpv'ttbt  tli^' 
#b61«  OMUMT ^«6d "ihatlAilMrsiil^'flA'tebtl^ 
irtrfMlinvthottldtMf  perHMMyHM^nad'iiHBc: 
tlanilfTtoitabtliif.pntJte'iiaeJ-  i>i  w  >-:' 
- '**<AeAOithtflMsft/BQ^aUtli^rta>kiiiiie  ia^ 
ik6  MeaaMag  -tf  tiniber  ilamahip^erii^fiik^ 
appfaik  firm  '^  Ib^iolHMrvatlom.  hhm^ 

b#en,eiiabjie4  to  makeffpyiiaVraMf^  «#eall 
ix^m  Pt^n,  that  no  othf»r,a:^9fi« hfa  bea^ao^ 
effoatti^I  as  ^of  allowing  tbe. timber  ta 
lie  in,  the  open  air,  with  th^  sap  in,  whereby^ 
the  outside  of  the  heart  (or  perfectly  fonped| 
wood)|  has  been  protected  froni  the  imme- 
diate ActloiT  of  tha'  stln  and  air;'>and  the 
diTing  away  of  tta6  JurcMfroio  tb^  whole; 
has  prociftede^'io  g^AdtMlly'ath!  vttSf&taity', 
i»  not  td'diuM  ^n^  etiaekihi  or  i^>aNttott  ^ 
thefibTM r  but'M Che kngUi of  4ime iiee«a-' 
sai^fof.  seatonStfg  in  this  mode,  tkgrealM^ 
tfaan  tfatf  BuppilyieftainbinitoiJiia.Bfajarty^r 
dock-yards  has   provided  for,-:«isii 


thim  any  prkfBtp  abifrbp^Utr  .Oirw.ba  ^- 
peoted  tja  provide  fov^  the  abon^  d^ration-^ 
somoshipa  of  w;^  qf  lat».yeaiFf  opmfiaf^ 
to,  some  that  had  be^p  built  iierat9foref  noayf 
well  have  arisen,  in  genenlt,  firom  the  tim-: 
her  not  having  been  duly  seasoned  before  it 
had  been  put  to  tise.  And  as  to  the  dff-' 
ferenee  to  "bb  obsetved  id  the  duration  oif 
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shipa,  none  of  which  cad  be  mppoied  to 
hsve  been  built  with  timber  luffidently  soa- 
•oned,  this  I  think  iray  bo  well  aooonnted 
for,  by  the  diiferenoe  in  the  state  of  the 
weather  at  the  time  of  dotiog  in  the  framei , 
by  a  difference  in  the  leakage  of  ihipt ,  and 
by  the  more  or  leaa  frequent  nae  of  the 
meani  in  prftotice  for  ventilation ;  to  which 
alto  mnst  be  added  the  effect  of  dry  rot, 
which,  thoogb  it  Beems  to  originate  in  moist 
wood,  has  iMcn  fonnd  to  spread  its  destruc- 
ttTedS^ts  by  contact  only,  eren  to  wood 
thst  18  dry  tnd  seasoned. 

**  Some  expedients  for  the  more  hasty 
seasoning  of  timber  hsTC  been  tried.  In 
warm  coontries,  the  eoTcring  timber  with 
sand,  has  been  foand  to  admit  the  heat 
of  the  san  to  penetrate  to  the  timber,  so  as 
to  dry  the  moistore  so  gradnally  away,  as  to 
prerent  the  craeking  of  the  exterior.  In 
Deptford-yard,  timber  has  been  covered 
with  nnslaeked  lime,  which,  by  the  heat 
produced  while  slacking,  rendered  the  tim- 
ber very  dry,  compact,  and  hard,  in  a  short 
time;  but  tha  application  of  so  great  a 
degree  of  heat  so  siiddenly  as  it  was  applied, 
firom  the  manner  in  which  the  experiment 
was  conducted,  caused  the  timber  to  be  so 
cracked  and  reii/,  as  to  prevent  the  farther 
continuation  of  the  experiment ;  nor  does 
it  seem  likely  that  this  mode  of  applying 
artificial  heat  should  be  eligible,  on  accouot 
of  the  difficulty  of  regulating  it,  indepen* 
dently  of  its   cost. 

'*  Timber  has  also  been  partially  ckmrcd, 
ai  a  meant  of  preservation ;  as  for  instance, 
the  ends  of  beams  have  been  frequently  char- 
red, and  the  timbers  and  other  parts  of  the 
Rajfml  Wiiliam  are  said  to  have  been  so 
generally.  The  practice  of  charring  those 
parts  of  buildings  on  land  which  are  conti- 
guous to  the  ground,  and  the  lower  parts  of 
posts  to  be  sunk  into  the  ground,  has  shown 
the  efficacy  of  this  expedient ;  but  the  mdden 
application  of  heat  for  this  purpose  to  the 
surface  of  timber,  according  to  the  usual 
mode  of  charring,  if  continued  long  enough 
to  dry  the  interior  parts,  has  been  found, 
while  it  destroys  the  texture  of  the  outer 
part,  to  crtiek  and  rend  the  timber  within 
so  much,  as  to  be  objectionable  on  that 
aocount. 

"Artificial  heat  has,  however,  very  ad- 
vantageously been  made  use  of  by  private 
individuals,  manufacturers,  and  others,  for 
the  drying  of  boards  and  pieces  of  small 
scantling ;  and  from  all  the  opportanities  I 
have  had  of  examining  the  state  of  timber  so 
prepared,  the  doe  seasoning  without  cracking 
has  appeared  to  depend  on  the  ventilation 
happening  to  be  eomtantt  but  very  tloWf 
joined  to  SQch  a  doe  regulation  of  the  heat, 
as  that  the  interior  of  the  timber  should  dry 


and  keep  pace  in  its  contraction  with  the 
outer  circles. 

"  In  Russia,  the  practice  of  suspending 
boards  and  wood,  cut  into  small  scantlings, 
in  workshops  which  are  always  much  heated 
in  winter,  and  very  little  ventilated,  has  ap- 
peared to  be  more  generally  advantageous 
than  elsewhere. 

''  The  only  instance  in  which  I  have  seen 
a  building  and  apparatus  constructed  pur- 
posely for  the  seasoning  timber  by  artificial 
beat,  and  in  which  the  requisite  attention 
was  paid  to  the  admission  of  enough,  and 
not  too  much  air  during  the  operation,  was 
at  the  great  cotton  manufactory  of  Messrs. 
Stmtt,  at  Belper,  near  Derby,  where  planks 
and  deals  were  well  seasoned  without  in- 
jury; the  planks  in  the  course  of  three 
weeks,  and  dealt  in  a  proportionably  shorter 
time. 

'*  That  under  some  circumstances,  a  heat 
even  greater  than  that  of  boiling  water  can 
be  applied  to  wood,  without  cracking  or 
otherwise  injuring  it,  may  be  seen  in  the 
instance  of  the  steaming  of  plank  and  thick- 
stuff  in  a  close  kiln.  It  is  therefore  on  the 
providing  the  means  of  applying  any  degree  of 
heat,  even  greater  than  that  of  boiling  water, 
to  the  whole  of  the  timber  to  be  used  in  the 
construction  of  ships,  on  the  varying  this 
heat  suitably  to  the  different  kinds  of  tim- 
ber to  be  seasoned,  and  to  the  different  states 
and  stages  of  its  seasoning,  on  the  regu- 
lating at  pleasure  the  admission  of  dry  air, 
and  the  emission  of  that  charged  with  vapor, 
that  my  expectations  are  grounded,  in  re- 
spect to  the  advantages  to  be  derived  from 
the  use  of  the  seasoning  houses  in  question. 

"  In  regard  to  the  impregnating  wood  with 
chemical  preparation$t  for  the  purpose  of 
rendering  it  more  durable,  this  seems  well 
worth  attention  as  the  object  of  a  series  of 
well-grounded  comparative  experiments; 
although  the  experience  already  had  on  this 
subject  is  not  sufficient  to  justify  the  use  of 
any  of  those  preparations,  otherwise  than 
as  a  matter  of  esperimeni.  Several  chemical 
writers,  and  others,  have  suggested  long  ago 
the  impregnation  of  wood  with  solutions  of 
metallic  salts;  as  the  sulphate  of  copper, 
recommended  by  Dr.  Halet,  and  the  tul- 
phate  of  alumina  by  many,  in  support  of 
the  advantages  of  which,  the  long  duration 
|of  the  wood  used  in  allum-worki  has  been 
adduced y  which  wood  becomes,  on  use,  im- 
pregnated with  allum.  So,  timber  bedded  in 
sulphate  of  lime,  as  it  often  is  in  Derby- 
shire, it  said  to  be  particularly  durable.  I 
have  known  the  impregnation  of  wood  with 
salpbate  of  iron  used,  as  a  preservative 
against,  and  cure  for  the  dry  rot,  at  in  the 
instance  of  the  negro-bouse,  mentioned  In 
my  minute  of  the  1 3th  September  last ;  and 
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which  impngnatioii  I  have  uadentood  to 
ha?e  been  very  efficadoas  in  that  and  aoma 
other  inatanoea.  Bat  the  OBeaaa  of  impreg- 
natiDg  wood  either  ezpeditioQaly  or  effB0< 
taallf  with  aaoh  aolationa  are  both  diffioolt 
and  ooaUy,  excepting  by  preTiona  ezhanatioQ 
of  the  air  from  the  wood,  aa  firat  apeoified| 
with  a  view  to  the  impregoation  of  timber, 
in  a  patent  of  mine  obtained  aizteen  or 
aeventeen  yeara  ago.  In  America,  I  have 
understood  that  impregnation  with  oii  haa 
been  used  with  good  effect  for  the  preaerva- 
tion  of  wood  against  decay,  as  weli  aa  sgainst 
the  deatrnctiTe  action  of  the  lea-worm ;  and 
aome  ezperinienta  I  made  at  Plymonth 
Doclcyard  many  yeara  ago,  gave  reason  to 
expeot  that  tbia  mode  would  be  advanta- 
geous. I  have  alao  seen,  in  a  variety  of 
cases,  great  advantage  as  to  aeaaoning  and 
duration  from  impregnating  wood  with  the 
vegetable  and  oarbonio  add  gaaes  ariaing  in 
the  smoke  of  burning  wood.  In  Ruuia, 
many  small  articles,  such  aa  the  parte  of 
wheels,  wheel  carriages,  and  sledges,  are 
prepared  and  seasoned  in  this  manner ;  so 
are  wheels,  at  least  in  some  parte  of  Ame- 
rica s  and  sabots,  and  other  small  artidea  in 
France.  Having  been  satiaAed,  therefore, 
of  the  good  effeots  aa  to  durability  of  sea- 
soning wood  by  the  exposing  it  to  the  action 
of  acids  ariaing  from  the  burning  of  wood,  I 
eaoaed,  in  1606,  one  of  the  small  arches  over 
the  reservoir  in  this  dodcyard  (Portsmouth) 
to  be  need  aa  a  drying  and  f  easoning-honse  in 
the  way  of  experiment ;  and  aa  block-ahella 
appeared  from  their  sise,  Arom  the  nature  of 
the  wood  employed,  and  from  their  expoanre 
in  use  to  require  aome  artifidal  prepantion, 
I  took  them  aa  the  aubjects  of  a  aeries  of 
experiments  on  this  inod(B  of  seaaoning ;  but 
the  progreaa  in  theae  experimenta  waa  put  a 
atop  to  by  my  mission  to  Russia. 

"These  experiments  were,  however,  so 
far  prosecuted  aa  to  show  that,  by  ezpoaing 
the  block-shdla  to  the  amoke  of  burning 
wood,  they  become,  in  the  course  of  two  or 
three  daya^  well  seaaoned  in  every  respect— 
hard,  bright-coloured,  and,  aa  it  were,  po- 
lished. Several  bloek-aheila,  prepared  in 
thia  manner,  were  made  up  into  finished 
blocka,  and  brought  into  uae;  but  it  waa 
found,  that  in  a  very  abort  time  the  add 
with  which  the  shells  were  thus  impregnated 
very  rapidly  corroded  the  iron  pine  which 
passed  through  them ;  so  that  the  diaad- 
vantage  oo  this  aoeount  was  deemed  more 
than  equivalent  to  the  advantage  of  seaaon- 
ing the  shells,  and  the  practice  waa  therefore 
discontinued.  Seaaoning  block -shells  in 
steam  waa  also  begun  to  be  tried,  but  was 
not  prosecuted  to  any  condderable  length." 

On  refereaoc  to  the  facta  stat«d  io  the 


preeeding  eztraot,  it  is  evident,  from 
the  very  different  modes  in  which  timber 
has  been  seaaoned  and  prepared,  that 
they  have  been  adopted  without  refer- 
enee  to  any  principle  derived  ftrom  seien- 
tiilc  inquiry,  or  to  the  rationale  on  whieh 
the  preservation  of  wood  hy  any  of  those 
various  modes  has  been  grounded  ;  hence 
a  wide  field  is  open  to  scientific  investi- 
gation on  the  subject,  and  which,  if 
accompanied  by  a  series  of  well-grounded 
experiments,  could  not  fail  of  proving 
eminently  useful  in  all  the  multitude  of 
cases  in  which  wood  is  emploved. 

It  appears  from  Sir  Samuel's  letter  of 
1812  that  timber  has  been  prepared— 

By  simple  desiccation,  in  the  open  air, 
buried  in  sand,  &e. 

By  artifidal  desiccation,  in  appropriate 
buildings;  by  heated  air,  as  at  Messrs. 
Strutt's,  at  Belper;  and  by  immereion 
in  unslaked  lime ;  to  whieh  may  be  added 
the  lately  patented  desiccation  of  Messrs. 
Symington  and  Co. 

By  steam,  as  in  the  plank  kilns  in 
royal  dockyards,  and  by  the  late  Mr. 
Prosser,  of  Birmingham,  as  now  ap- 
peara.     (See  below.) 

By  charring  the  exterior  surface,  aa 
customary  for  poets,  &c.,  driven  into 
the  ground — ^for  the  inside  of  water- 
casks. 

By  washing  out  the  natural  juices  of 
the  wood,  called  water-seasoning. 

By  impregnating  it  with  oils— with 
pyroligneous  acid<— with  various  chemi- 
cal preparations,  as  sulphates  of  copper 
and  iron,  muriate  of  mercury,  &c. 

And  since  that  time,  Paine's  process 
has  been  invented,  which,  as  '*  T.  P.  J.** 
states,  consists  in  the  soakine  timber 
successively  in  two  different  solutions — 
tlie  one  acting  ehemically  on  the  other, 
so  as  to  form  crystals  between  the  fibres 
of  the  wood. 

That  Mr.  Prosser  had  seaaoned  timber 
by  steam  for  a  large  building  at  Birming- 
ham, was  not  known  to  Sir  Samuel ;  bnt 
from  information  lately  obtained,  it  ap- 
pears that  when  a  contract  was  taken  bj 
Mr.  Prosser,  although  the  wood  was  not 
any  of  it  provided,  yet,  by  means  of 
steam,  the  whole  was  seasoned,  worked 
up,  and  in  its  place  in  the  course  of  a 
few  months ; — that  the  wood  was  wrough 
with  remarkable  care,  and  that  it  has 
stood  well,  without  in  any  way  warping 
or  shrinking.  The  wood  in  this  case 
was  put  into  a  close  iron  receptacle,  of 
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large  dxe,  which  ww  kepi  filled  with 
steam. 

In  a  aeries  of  experiments  such  as  Sir 
Samuel  had  in  view,  the  first  object 
would  be  to  asoertain,  whether  it  be  b j 
mechanical  or  by  chemical  agency  that 
the  rapid  decay  of  Umber  is  prevented. 
Even  by  simple  desiccstion  at  the  ordi* 
nary  temperature  of  the  atmosphere,  it 
is  possible  that,  by  the  mere  approxima- 
tion  of  the  fibres,  extraneous  moisture 
may  be  excluded,  and  thus  internal  decay 
may  be  prevented.  In  thb  case,  the 
preservation  of  the  wood  would  be  in 
consequence  of  a  mechanica]  efiect ; — so 
also  Paine's  process  is  evidently  sup* 
posed  to  act  mechanically  by  filling  up 
the  pores  of  the  timber.  Impregnation 
with  oils  may  also  act,  in  the  same  wa? , 
mechanically ;  and  so  it  may  be  poBsible 
that  the  intromission  of  all  salts  and 
acids  may  be  useful  only  as  filling  up 
Uie  pores  of  wood. 

It  seems  probable  that  this  mechanical 
action  may  have  some  beneficial  efiect ; 
but  there  appears  reason  to  suppose  that 
the  long  duration  of  wood  depends  on  a 
chemical  change  in  the  juices  contained 
in  growing  timber,  or  in  washing  them 
out.  Experience  seems  to  prove  that 
winter- felled  timber  is  less  subject  to 
decay  than  summer-felled ;  in  the  former 
case,  the  natural  juices  are,  for  the 
greater  pert,  converted  into  woody  fibre  | 
in  spring  or  summer- cut  timber,  on  the 
contrary,  those  juices  are  in  their  unassi- 
milated  state.  It  is  not  known  whether, 
by  simply  drying  those  juices,  they  lose 
the  capability  of  being  re-dissolved,  90 
as  to  be  still  susceptible  of  fermentation. 
To  ascertain  this  point  would  be  the 
subject  of  one  set  of  experiments.  Some 
of  the  fermentable  juices  are  known  to 
be  decomposed  by  a  heat  of  even  less 
than  150*"  of  Fahrenheit.  Is  it  by  the 
heat  of  steam,-— of  that  produced  by 
covering  wood  with  sand  in  hot  climat^ 
—by  the  conversion  of  lime  into  chalk-^ 
or  by  occasional  great  sun*  heat,  to  which 
timber  spread  abroad  may  be  exposed, — 
as  likewise  is  it  by  the  heat  in  charring 
wood,  that  these  deleterious  juices  are 
rendered  innoxious  ?  A  set  of  experi- 
ments would  be  required  to  solve  these 
questions. 

The  efficacy  of  water  seasoning  depends 
on  the  washing  away  of  those  juices, 
supposed  to  be  the  cause  of  the  decay  of 
timber;    but  experiment  has  not    yet 


ascertained  decidedly  that  they  are  to. 
Here,  then,  is  ground  for  other  experi- 
ments to  determine  positively  the  matter 
of  fact. 

How  far  such  oils  as  whale-oil  may  act 
as  preservatives  of  timber  otherwise  than 
as  against  sea-worms,  does  not  aeem  to 
have  been  ascertained;  but,  as  above 
mentioned,  woods  containing  oil  natu- 
rallv,  being  remarkably  durable,  it  seems 
well  worth  experiment  to  ascertain  whe- 
ther they  might  not  be  artificiallv  im- 
pregnated with  oils,  other  than  that  of 
tar,  for  use  in  naval  architecture  partis 
cularly. 

Impregnation  with  pyroligneous  acid, 
wiih  oil  of  tar,  with  sulphates,  muriates, 
and  ether  chemical  preparations,  all  de- 
pend, in  every  case,  without  doubt,  on 
their  chemical  action  on  the  easily  de- 
structible parts  of  timber  interposed 
between  its  woody  fibres.  Creosote,  for 
example,  combines  with  potash,  soda, 
ammonia,  &c. ;  it  dissolves  several  salti, 
particularly  the  acetates;  it  coagulates 
albumen,  and  prevents  the  putreliactlon 
of  both  animal  and  vegetable  substances. 
The  chief  aim  of  experiments  on  these 
several  preservatives  would  therefore  be 
their  comparative  costf  in  this  respect, 
no  other  would  probably  be  founa  to 
compete  with  oil  of  tar ;  but  where  the 
emeu  of  it  renders  it  objectionable,  it  is 
highlv  desirable  that  the  actual  expense 
of  other  preservatives  should  be  ascer- 
tained. In  Sir  Samuel's  minute  of  the 
13th  Sept.,  1811,  he  recommended  the 
trial  in  the  way  of  experiment,  amongst 
other  chemicals,  of  ''diluted  sulphuric 
acid,  uncombined  with  any  base.*'  Mi- 
neral acids,  diluted,  but  in  an  uncom- 
bined state,  do  not  appear  yet  to  have 
been  applied  to  the  preservation  of  wood ; 
but  if  the  beneficial  agency  of  salts  de- 
pends on  their  chemical  properties,  there 
seems  good  reason  to  suppose  that  it  is 
the  acid  which  produces  the  good  efiect ; 
and  should  this,  on  experiment,  prove 
true,  snlpharie  acid  might  be  found  even 
a  Reaper  preservative  than  oil  of  tar. 
It  does  not,  however,  seem  that  any  other 
matter  than  oils  would  protect  wood  from 
tlie  sea-worm. 

Certain  as  seems  the  efficacy  of  charring 
wood,  the  way  in  which  it  operates  is  not 
known.  Charcoal  is  far  more  absorbent 
of  water  than  wood ;  charring  a  surface 
cannot  therefore  keep  the  interior  of 
wood  dry ;  and  thougn  charcod  itself  is 
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in  a  manner  incorruptible,  though  it  ab- 
sorbs putrid  vapours  horn  coniignous 
bodies,  yet  it  does  not  prevent  their  for- 
mation in  them ;  it  does  not  seem  likely, 
therefore,  that  the  shell  of  charcoal 
should  protect  the  interior  of  a  piece  of 
timber.  How,  then,  does  charring  act  ? 
In  this  operation  considerable  heat  is 
produced — ^perhaps  sufficient  to  destroy 
the  perishable  parts  of  the  interior  of  the 
wood.  Both  pyroligoeous  acid  and  oil 
of  tar  are  generated  in  the  operation, 
and  these  may  one  or  both  of  them  be 
driven  into  or  absorbed  by  the  unburnt 
part  of  the  wood.  Here  is  another  sub- 
ject of  experiment. 

In  undertalLing  a  course  of  experi- 
ments on  this,  as  on  every  other  subject, 
each  experiment  should  be  confined  to 
one  single  point  of  inquiry,  not  permit- 
ting a  combination  of  anv  two  subjects. 
To  give  an  example  of  doubt  as  to  the 
cause  of  efficacy,  it  majr,  in  Paine's  pro- 
cess, be  either  mechanical  or  chemical ; 
mechanical,  if  the  good  effects  of  it 
depend  on  the  formation  of  crystals; 
chemical,  if  on  the  action  of  the  fluids 
introduced,  since  both  of  them  are  capa- 
ble of  acting  chemically  on  the  unassi- 
milated  juices  of  the  wood.  In  this 
instance,  truth  might  be  elicited  by  im- 
pregnating one  piece  of  timber  witn  one 
of  the  fluids,  another  piece  with  the  other 
of  them,  a  third  piece  with  both  fluids, 
80  as  to  combine  in  crystals ;  then  ex- 
posing the  three  pieces  so  prepared  to 
the  same  sources  of  destruction  until  one 
or  more  of  the  pieces  should  decay. 

A  series  of  exhaustive  experiments  on 
the  preservation  of  wood  can  hardly  be 
within  the  scope  of  private  enterprise, 
on  account  principally  of  the  great  length 
of  time  that  must  elapse  before  results 
in  the  more  successful  cases  can  be  ob- 
tained— a  century,  perhsps,  as  in  the 
instance  of  the  Rojfol  frilliam,  and  of 
several  centuries,  as  in  the  instances  of 
buildings  on  land  adduced  by  Sir  Samuel. 
Unfortunately  for  experiments  made  on 
(xovernment  account,  it  is  not,  in  any 
department  of  it,  the  duty  of  any  person 
or  persons  holding  office  consecutively 
to  see  to  or  register  experiments,  so  that 
the  result  of  most  important  ones  is  often 
lost.  It  was  so  in  regard  to  an  experi- 
ment instituted  with  great  care  early  in 
last  century  as  to  the  comparative  dura- 
bility of  summer  and  winter-felled  tim- 
ber.   Sir  Samuel  caused  the  books  of 


office  for  forty  or  fifty  years  to  be  exa- 
mined respecting  it  From  them  it 
appeared  that  a  vessel  was  built  with 
great  care,  for  the  purpose  of  this  trial — 
that  strict  orders  were  given  at  the  time 
to  observe  and  report  upon  it ;  but  sub- 
sequently  to  the  building  of  the  vessel, 
not  a  record  could  be  found  of  the  result 
of  that  experiment ;  nor  has  any  subse- 
quent trials  set  this  question  at  rest,  for 
even  in  the  evidence  given  to  the  Com- 
mittee in  the  House  of  Commons,  1848, 
it  appeared  that  officers  high  in  the  civil 
service  of  the  Navy  had  nothing  better 
than  vague  opinion  to  guide  them  on  the 
subject.  In  private  undertakings,  "T. 
P.  J.'s''  statement  of  an  instance  of 
failure  of  Faine's  process,  exhibits  the 
liability  of  private  works  to  circum- 
stances defeadng  the  success  of  an  expe- 
riment. But  supposing  experiments  re- 
lative to  the  preservation  of  wood  to  be 
made,  whether  on  a  large  or  on  a  small 
scale,  a  determination  of  the  rationale 
of  the  subject  should  be  the  main  object 
— not  whether  this  or  that  patented  pro- 
cess be  a  little  better  or  a  little  cheaper 
than  such  another.  So  far  as  is  at 
present  known,  it  would  be  desirable  to 
ascertain,  whether  long  duration  of  wood 
depends  on  the  bringing  its  woody  fibres 
into  close  contact,  or  otherwise  excluding 
moisture  between  them — whether  by  de- 
puratinff  them  from  prejudicial  matters, 
by  washing  them  out — or  whether  by 
chemicallv  decomposing  thoie  natters, 
and  thereby  rendering  ^em  innocuous. 

It  should  be  kept  in  mind  that  the 
preservation  of  wood  from  decay,  the 
rendering  it  obnoxious  to  sea- worms  and 
other  insects,  the  preventing  the  growth 
of  fungi,  and  the  rendering  it  litUe  sus- 
ceptible of  injury  by  fire,  are  distinct 
objects  of  inquiry,  and  in  many  cases 
requiring  different  mctns  for  producing 
the  desired  effect.  Thus  oils  which, 
probably,  as  a  class  prevent  the  ravages 
of  sea- worms,  render  wood,  as  **T.  P.  J." 
has  said,  highly  inflammable;  on  the 
contrary,  as  Sir  Samuel  has  shown,  wood 
impregnated  with  the  sulphates  of  alu- 
mine  and  lime,  is  thereby  rendered  dura- 
ble, and  at  the  same  time,  as  far  as 
experiments  have  gone,  less  subject  to 
conflagration  ;  whilst  sulphates,  having 
iron  or  copper  for  their  base,  prevent 
the  growth  of  the  fungus  which  occasions 
dry  rot. 

In  the  lUustraled  New9  of  &e  3 1st 
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August  last,  a  description  is  given  of  the 
American  line  ship  Cornelius  GrinneU^ 
in  which  it  is  said  that  the  wood  is  sea- 
soned  with  salt.  This  would  seem  rather 
a  promoter  of  decay  than  a  preservative, 
since  salt — that  is  if  the  common  salt 
obtained  from  the  waters  of  the  ocean  be 
meant — attracts  moisture  from  the  atmo- 
sphere ;  and  water  pent  up  between  the 
fibres  of  wood  is  known  to  hasten  its 
decay. 

In  the  summer  of  1 805,  wheti  Sfr 
Samuel  was  making  experiments  dn  siea- 
soning  wood  at  Portsmot/fh,  he  applied 
to  Mr.  Wm.  Strutt,  of  DeAV,  fop^  bis 
opinion  as  to  the  lifftfgth  of  lime  %bat 
would  be  required  td  drt  in  hiSThode,  bak 
of  eight  or  ten  inches  tmck.  '  Mr.  Strutt 
replied,  tha;t  he  haEd  no  ckperieoce  in  the 
de^iceatioil  of  w6bd  of  that  thickness,— 
that  be  cfthsf dered  70*  t>?  T^bfenbeit  '^9i 
as  great  ^' degree  6f  dvybeat  as  timber 
oouM'Isaftfy  be  exposed  to.  "'Birt,*'  he 
adds,  ••is  the  principled  right? "  The 
principle  of  ^  heat,  that  is ;  and  he 
cotithitr^d — **  Your  question  has  led  m^ 
info  reflections  o*n  this  subject,  the  details 
of  which,  howevef/l  have* tteitber  leisure' 
tb'wrfffeinbf  ycJu  tb'cohsMeif  at  pfes^nt; 
bur  the  result  is  a  sirohg  conviction  thit 
the  'App1ic«iob  of  i/VaiW  Wotrld^bd  th^ 
mbat  eff^cl^al,  the  most  e ]tped?fiou^,  tb6 
«i<wt  eeotiomical,  itrd  the  least:  prfejuffi- 
eial  bietbod  of  drying;  wbod'  artiftciWly 
that'  can  be  dfeviscd.^  'I  do  no^ 'tteart 
atrWlly  sffeatn,  but  vapbui*  ht  tb6  h^at  ef 
pn?rii*pi  20<f  J  fbir  ^fearn  beirtg  jperfecily' 
dry;  WonW  certainly  destroy  the  woodi'T 
On  refcy-encfe  t6  this  Magazine,  No.  1282' 
|»^299,  n  will  bte  sefeti  thlat  Sir  SiimueV 
plH)tMed  fo*  the  de^Cation  of  ^toA  bf 
^diftf'W  tbe'^eflMoirrtng-bouse  he'dettscd, 
efbo^d  ^5tJ)ericttce  pr^rre  the  elisjfbtHry  of 
rbil  mode:— "PaWi"  of  the 'flcrt?s  ire' 
formed' of  cast'lrYm!,  in  tlie  form  of  shal- 
low pAfls,'  Hliicb'  ^Mroiild  seVve  ftyr  the' 
gttlfettitfon  of  «i^nb,'^  &Vi(.  *  That  season- 
ibg- house*  ti'te,  ?ndeed,  tal<^ulttfed  Tur 
making'  fexpeflmeftts .  orf  a  Vargfe  "sc^lt^i 
whenever  previous  stnallfe^  "ones'  should' 
indieiHe'^tbe '  exjjedietjcy  bf  exteyrdlng 
ih^td."  ^Iikt  tKe  ^gr^^  «f  b^rtt  of  the 
atestn  was'in  Mr.  ProsseT*s  apparatus,' is' 
not  kdowff^  but  frott  ^  sbbrt  deserii)rtbn 
of  it,  ib^e'^^tta  V^sori  th  suppose  that 
the  be4t  of  the  steam  in  it  might  have 
been  somewhat  le:s  than  that  of  botliiig 
water.     At  all  events,  experiments   to 


verify  the  soundness  of  Mr.  Strut t*8  idea 
and    Mr.   Prosser's    expfeHbnde,  'would 
doubtless  lead  to  mtitft'lraiportatif  im- 
provements   in    the    art  "  of    reasoning* 
timber.  •     '    •  •    =;         '' 
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Sir, — Your  correspondent  of  last  week,, 
Mr.  Prosscr,  C.E.,  while  contending;  for' 
the  96le  claims  of  Mr:  Stcphendbn  to  the 
int'ention  of  the  tubular  bridge,  says— 
"  The  original  \dtii  ik  what  is  generally 
called  the  *  inventfon,*  for  which  letters 
patetll  may  b^ '  Obfaiined :  how  much  of 
the  itivention  of'lubulai^bridfjes'remafns 
aflef  deducting  the  orfgitial  idea  of  Mi*!. 
Stepttenrson?**^*  And  your  correspondent 
also  asks—"  At  what  stage,,  if  anvl'o'f  an 
invelition,  can  the  aid  of  scientific  and 
practitial  men  be  balled  in,  ^itboiit  the 
risk  of  their  clilraing  tobeW^  or  Joint 
inventors,  and  thereby  depriving  the  fifsi 
inventor  of  perhaps  tHe  only  honoifr  he 
ewes  abode P"      -         "  ' 

•  I  reply,  ti?at  ah  WviEiritiofn  is  tiot  a 
notion,  an  abstra6t  conceptibn,  or  an  idea 
•^bi^t  it  is  &n  actual  ^otisthictfou/  com- 
posed- of  tangible  materiills,  and  assum- 
ing a  definite  sbajp^.  The  knowledge  of 
atfthe  Sparta  W  ah  ihyenfi<rti,  abd  iWit 
relations  to  each  othet^  or,  in  other  ifords, 
the  ktYowledge  bf  ^ow  t6  niakc  the  mi" 
cbini^'br  cbn&frtttetfon;  Wiir '^ii^t  abstract- 
edly in  the  tillttd »  b«  if  ft  dbcs  so,  the 
party  possessing  it  is  afiie,  and,l  presume 
is  bbund'  by  thtt  JPatent  Lttws;  to  give 
itistructibntf  bysiiecificAtibti,  Hoih^i  ordi^ 
nary  workmeti  can  make- the  invenfJoti 
forthwith,  and  cei'taiuty*  without  ""'th^ 
asfe^stancc  of  experimeniB ;  foi*  if  e^pc- 
rimenlalifeing  be  ttecessttry,''//itf 'eowt^ii- 
3{6n»  derived  CkeriiffiiM,  f»fm  pafii  \f 
not  th '  i^chole,  of  the  knowledge  necessary 
to  cohsdtut^  thelnveritibn ;  and  therefore 
it  is  easy  to  seb  that  at  no  stage  bf  an 
intention  ean  theissistanee  of  a'scientlfle 
and  practical  man  be  called  in  without 
the  "'risk "  of  hfs  claiflilng  a  share  of 
the  ihvcntiow,— fof  the  bbvioiis  reason,, 
that,  through  hi«  in9li*tf Afientality ,  the 
inveution  ia'cohibl^teiiv  dftd  (he  fact  of 
the*  necessity  of  having  recbUrrie  to  fifs* 
a^dlstance  established  the  ^oUVit'tioi^;  that- 
wiibout-  sueh  aMifttafeibe  tliie  invHitioft' 
would' n/>t  havb  cxisfed  ait  all.  A  p^r-' 
fected  '  ifi'vetitioiv  necessarily  embraci^' 
the  deta^s'^*  »9ccf9sful  con^trucliot] ;' 
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but  an  "original  idea"  may  atop  abort 
at  some  general  property  which  charac- 
terises faillDg  concerns  aa  well  as  auo- 
cessful  ones ;  for  instance,  an  "  original 
idea  *'  may  conceive  of  a  bridge  as  tubu- 
lar, and  stop  there,  and  a  practical  in- 
ventor may  proceed  to  develope  that  idea 
in  half  ^  dosen  diflbrant  eonatmetiima, 
all  ending  in  failures,  which  ^ay  lead 
him  to  abandon  the  idea  as  worthless ;  or 
perhaps  he  peraeyeres  till  the  knowleck^e 
obtained  by  further  experiments  enablea 
him  to  accomplish  a  work  which  before 
was  a  mere  fanov,  and,  ^  far  as  expe- 
rience had  tried  it,  a  proved  impossi- 
bility. So  different  is  an  invention  from 
the  mere  mental  conception  of  some  of 
the  properties  of  it,  that  I  suppose  here^ 
after  there  may  be  many  patents  takeii 
out  for  tubular  bridges  (the  patentees 
haying  only  to  take  care  they  do  not 
clainii  Mr,  Fairbairn's  details  of  con- 
struction), in  the  same  wav  as  every  week 
produces  some  new  sort  of  steam  engine^ 
the  inventor  of  which  is  not  supposed  to 
interfere  with  the  ideaa  of  the  party  who 
nrst  conceived  of  steam  as  a  motive  power. 
Perha{)8  most  of  the  inventions  that  future 
ages  will  develope,  have  Already  had  tbeir 
existenoe  in  the  ^hape  of  an  original  idea, 
flying  machines,  and  a  variety  of  aerial 
locomodvea,  &c.,  ha,ve  already  lived  some 
time  in  such  forms.  Need  I  mention  the 
Marquis  of  "Worcester's  century  of  inven- 
tions— how  many  of  his  conceptions  have 
been  realized  ?  Mr.  Stephenson's  idea 
mi^ht  have  been  like  ^ose  of  the  Mar- 
quis,, who  Qonceiveri  that  such  things 
might  be  done,  but  at  the  time  was  pro- 
bably a,$  incapable  ^f  doing  ihem  as  any 
person  having  no  such  ideas  at  all.  Sup* 
poso  Jyir.  Stephenfon,  like  Rip  Van 
Winkle,  after  conceiving  his  '*  original 
idea'*  of  a  tubular  bridge,  had  gone  to 
sleet),  and  not  hav«  awaked  till  now, 
Yould  he  not  hasten  down  to  the  Straits 
to  learn,  for  the  first  time,  how  hi9  ori- 
ginal idea  had  become  an  invention-ra 
practicable  thing?  Mr.  Stephenson's 
idea  is  totally  independient  of  Mr*  Fair- 
hern's  experiments  and  their  consequent 
result ;  the  honour  d«Q  to  the  one  gen- 
tleman remainp  the  sarne^  while  the 
honour  due  to  the  other  depends  on  the 
success  of  his  experiments^  If  Mr. 
Fairbairn*s  experiments  bad  proved  a 
tubular  bridge  to  be  an  impracticable 
thing,  his  fame  on  that  score  would  have 


been — nothinff ;  while  Mr.  Stephenson's, 
as  a  bold  thinker  and  original  auggeater, 
would  remain  the  same ;  and  it  may  be, 
that  where  two  parties  are  ooneemed, 
the  honour  due  is  not  ao  mnch  to  the 
original  suggester  as  to  him  who  renders 
the  thing  practically  successful-— for  it  i« 
very  easy  simply  to  suggest,  and  a  nul- 
titude  of  magnificent,  and  perhaps  origi- 
nal ideas,  may  be  formed  in  a  very  abort 
time,  because  there  are  no  bounda  to  the 
imagiaadon,  which  is  the  only  inatm- 
ment  we  require  to  work  with  in  this 
sort  of  construction;  but  to  make  the 
thinff  practicaljv  sucoeasfol  is  altogether 
another  kind  of  work,  requiring  a  knoir- 
ledge  which  the  first  auggeater  may  not, 
and  is  often  (bund  not  to  posseas — ao 
that  there  appears  decidedfv  to  be  a 
separate  la&nt  and  honour  due  to  the 
individual  through  whose  knowledge  the 
thing  becomes  a  uaefvd  invention ;  e^e<« 
cially  when  there  appeara  no  evidenee  to 
show  that  without  his  knowledge  the 
thing  could  have  been  nude  to  answer^ 
Tour  correspondent,  in  the  fiiUowing 
paragraph,  gives  a  singularly  ioaqppoeil^ 
quotation  irom  St.  Paul: — "Mr.  9tB- 
phenson  said  as  much  as  any  prudent 
man  could  say  in  giving  his  evidenee 
about  un  untried  thing  before  the  Rail* 
way  Committee,  1846 ;  and  at  the  coo- 
clusion  of  his  evidence  he  might,  i^ 
doubt,  truly  have  said,  in  the  worde  of 
$t*  Paul,  '*  I  have  fed  fou  with  milk, 
and  not  with  meat }  for  hitherto  ye  were 
not  able  to  b^ar  it,  neither  yet  now  ai» 
ye  able.' "  This  uae  made  of  St.  Paul's 
words  implies  that  Mr.  Stepbeueoii»  at 
tiie  tipse  of  giving  his  evidenee,  had  tbo 
whole  of  the  inventioo  so  perfeeteit  in 
his  own  mind,  that  had  he  fully  reveaied 
his  thoughts  on  the.  subject;,  oe  would 
have  astonished  and  confounded  the 
Committee,  and  lie  therefore  withheld 
the  shock,  for  *  *  they  were  not  able  to  bear 
it;"  but  the  forn^er  part  of  the  pan- 
graph  shows,  on  the  contrary,  that  at 
mat  time  Mr,  Stephenson  hin^self  waa 
onlr  in  the  *'mUk  state." 

No  doubt  certain  parties  have  over- 
looked some  words  of  St.  Paul  which 
really  have  a  bearing  en  this  queeticm-^ 
"  Jn  honour  prrferring  oh$  umolharJ* 
I  ami  Sir,  yours,  iko^, 

Sept.  18, 1S50. 
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cakti'b  patknt  vlutu. 

(See  ante,  p.  219.) 


Up  to  the  present  time,  certain  notes 
ef  tbe  flute  have  been  produced  by  mesne 
of  keys,  acted  upon  dt  the  thumb  and 
little  iiiger  of  the  left  hand ;  and  those 
notes  were  produced  by  one  or  other  of 
the  following  means  :«-0n  some  flutes 
(for  instance,  the  old  eight-keyed  flute), 
the  keys  of  which  sre  closed  over  their 
respeetlTs  holes  by  means  of  the  ordinary 
springs,  the  required  holes  are  opened  by 
pressing  down  the  arms  of  the  respective 
keys  by  the  thumb  and  little  finger.  Bv 
this  arrangement,  the  holes  under  eacn 
key  remain  closed  when  the  pressure  is 
taken  off,  in  consequence  of  which,  the 
notes  produced  by  uncovering  the  holes 
next  above  these  keys  are  rendered  im* 
perfect  On  other  flutes,  sgain  (for  in- 
stance, the  Boehm  flute),  these  keys  are 
kept  open  by  their  springs,  and  are 
respectively  closed  by  the  pressure  of 
the  thumb  and  little  finger.  As  this  is 
the  only  action  by  which  these  keys  can 
be  closed,  the  consequent  confinement  of 
die  tiiumb  and  little  finger  cramps  the 
action  of  the  other  fingers,  and  the  exe- 
cution or  rapidity  of  fingering  is  impeded. 
Now  both  these  defects  are  obviated  in 
the  flutes  of  Mr.  Carte,  by  the  employ- 
ment of  a  mechanism  which  acts  upon 
the  keys  referred  to  by  the  action  of  the 
other  fingers,  so  that,  when  certain  notes 
are  given,  by  pressing  down  one  or  other 
of  these -fingers  uppn  its  respective  hole 
or  key,  the  same  action  may  close  the 
key  upon  which  the  thumb  ffr  Wt^  ftq^fer 
has  hitherto  solely  acted,  thus  leaving 
the  tbumh  «r  littw  flngeiv  as  the  case 
may  4e,  at  itbtvty ;  and,  by  this  means , 
a  -very  ^^reat  rapidity  of  exeoutioii  is 
ohtaiated* 

The  same.mcohantsm  for  releasing  the 
thumb  may  be  applied  in  the  consiraction 
of  banoonis  and  hautboys,  and  the  me- 
chanism releasing  the  little  finger  of  the 
left  hand  can  also  be  similsrly  employed 
in  the  construction  of  clarionet^  |ind  haut- 
boys. 

Mr.  Carte  has,  moreover,  introduced 
quite  a  fmw  fingering  lor  tha  noto  desig- 
nated on  the  concert  flute,  D  natural. 
The  note  hitherto  produced  upon  this 
flute,  in  the  second  and  third  octaves, 
when  all  the  fingers  are  raised,  is  C  sharp ; 
whereas  by  the  new  mode,  when  all  the 
fingers  are  raked,  the  note  pvsdueed  is 


D  natural,  an  extra  hole  being  expressly 
pierced  for  this  note  at  the  proper  nodal 
point.  As  the  note  D  natural  is  in  almost 
perpetual  use,  the  object  of  this  part  of 
the  invention  is  to  give  increased  facility 
of  execution  when  the  note  D  natural  is 
used  in  combination  with  other  notes. 
The  tone  of  the  C  shsrp  is  also  improved, 
while  the  fingering  is  not  rendered  more 
difficult.  The  C  sharp  is  fingered  by 
pressing  dovtn  the  first  finder  of  the  right 
hand,  with  or  without  the  second  and 
third  fingers.  This  part  of  the  invention 
IB  also  applicable  to  tne  production  of  the 
corresponding  notes  upon  the  hautboy. 

A  third  improvement  by  Mr.  Carte 
consists  in  imparting  a  finer  quality  of 
tone  to  the  C  naturaion  the  second  and 
third  octaves.  The  usual  mode  of  pro- 
ducing this  note  is  by  pressing  down  the 
second  finger  of  the  left  band,  and  the 
first,  second,  and  third  fingers  of  the 
right  hand.  Hitherto,  by  this  mode  of 
fingering,  the  C  sharp  hole  onlv  haa 
been  opened  above  the  second  finger, 
and  the  C  natural  hole  closed ;  or  the  C 
sharp  hole  has  been  closed,  and  only  the 
C  natural  hole  opened  above  the  second 
finger ;  which,  in  either  case,  produces  a 
bad  note,  owing  to  the  B  natural  hole, 
which  is  the  hole  next  below  the  C  natu- 
ral, being  shut.  To  obviate  these  objec- 
tions, the  same  mode  of  fingering  is  ad- 
hered to,  but  the  C  natural  hole  and  the 
B  natural  hole  are  both  open  (each  note 
on  this  instrument  havine  a  distinct  hole 
at  the  proper  place).  The  C  natural 
hole  is  not  closed ;  and  by  employing  two 
holes  for  the  B  natural,  when  one  is 
closed  by  pressing  down  the  second  finger 
of  the  icH  hand,  the  ether  is  left  open, 
which  gives  the  C  natural  its  full  force. 
In  ordinary  flutes,  the  first,  second,  and 
third  fingers  of  the  right  hand  close  their 
respective  holes  in  sounding  the  C  natu- 
ral ;  while,  by  this  lmprovement|  these 
fingerfi  may  lie  pressedf  dow'n  or  n'otj  as 
convenient.  The  B  natural  js  fingered 
in  the  same  way  as  on  the  ordinary  con- 
cert flufe;  namely,. by  pressing  down  the 
4r9t  finger  of  the  left  nand. 

A  fourth  iniprovement  consists  |n  the 
application  of  means  by  which  the  per- 
former may  be  enabled  to  pass  rapidly 
and  distinctly  from  the  note  D  hatural  to 
P natural,  and  horn B flat  to Pnaniral; 
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In  tbose  flutes  in  which  the  F  sharp  is 
produced  by  putting  down  tlie  first, 
second,  and  third  fingers  of  the  left  hand, 
and  the  first  finger  of  the  right  hand,  on 
their  respective  holes,  the  F  natural  is 
produced  by  pressing  the  second  finger 
of  the  right  hand  on  its  proper  hole,  and 
the  third  finger  of  the  right  hand  upon  a 
key  to  open  the  F  natural  hole.  The 
same  note,  F  natural,  is  also  produced  by 
a  well-known  duplicate  long  key,  closed 
by  its  own  apring,  and  opened  by  a  pres- 
sure from  tne  little  finger  of  the  left 
hand.  By  this  invention  the  fingering 
of  the  F  natural  is  simplified  when  used 
in  the  combination  alluded  to,  by  having 
a  duplicate  F  natural  hole,  which  remains 
open,  while  the  other  (the  ordinary  F 
natural  hole)  remains  shut.  The  hole 
of  F  sharp  is  closed  by  a  key  operated 


upon  by  the  little  finger  of  the  left  band, 
all  above  being  closed  as  before  men- 
tioned ;  so  that  when  the  first,  second, 
and  third  fingers  of  the  left  hand  are 

f tressed  upon  their  respective  holes,  the 
ittle  finger  of  the  left  hand  shutting  the 
F  sharp  hole  by  a  key,  and  the  first 
finger  of  the  right  hand  being  preaaed 
down,  the  note  F  natural  will  be  pro- 
duced, leaving  the  second  and  tniid 
fingers  of  the  right  hand  disengaged. 

By  these  several  improvements  in  the 
fiote  the  tone  of  the  instrument  is  ren- 
dered more  perfect,  the  notes  are  all  of 
equal  quality,  and  the  execution  is  greatly 
facilitated  —  each  note  and  semi-note 
having  a  perfect  and  even  shake  and  turn 
in  the  hisn  as  well  as  the  low  notes. 

C. 


OBNKBAL  IfaTBOD   OF  BO  LYING   CUBIC   EaUATIONS. 


Pat  a^ »^  a  and  h^^^b; 


and  take 


Sir, — Having  observed  the  insertion  to  find  x.  Rule  : 
in  your  Magazine  of  several  papers,  by 
Mr.  Cockle,  treating  upon  the  Analysis 
and  Solution  of  Cubic  Equations,  I 
thought  that  you  would  perhaps  not 
object  to  insert  in  your  widely- circulated 
and  invaluable  Magazine  the  following 
general  method  of  solving  complete  cubic 
equations,  which,  I  have  no  hesitation  in 
saying,  will  be  found  to  be  more  simple 
in  its  arrangement,  and  also  easier  in  its 
practical  operation,  whilst  at  the  same 
time  it  may  be  more  easily  retained  in 
the  memory,  than  any  general  method 
hitherto  given.  I  have  submitted  the 
rule  to  several  eminent  mathematicians, 
who  have  spoken  of  it  with  decided 
approbation. 

I  will  now  give  you  the  rule,  withotti 
any  further  remarks : — .  . 

Let  there  be  given  tho.dubid  equa- 
tion '.  '  ••       ,  •    •      /••.   ' 

I  \\  ill  just  give  one  example,  as* an  application  pf  tlie  above  neat,  rule.    Ii€t 

**-6*»tl8  «-22  =  o    , 
be  given  to  find  4r.    Here 

fl|  — — 2,  5^=6,  and  c«-22; 
whence,  by  the  mle 


C  «=  B  +  tf  J  Ar,  .  •  '  ' 

.1.  '  It;* 


I " 


tb«»  Will  ■T'^  B  +  F-i  tf\ . 


ii  / 


•'I 


TheHAOexpreflsbns  which  I  faajve  put 
4owa  for.  F  wHl  be  found  to  he  ahr»ys 
equlfvaknt ;-  it  will  frequently  be  iiMind 
to  be  more  convenient  to  use  the  latter, 
as  it  dispettsea  with  an  extmottoo  of  the 
cuberaot.-  - 


whence 


A *Ai -«,,-=. 2,  B-ijBj^i***c)«l>,  C «^B ♦  <r,  A^jI; D*^  V^0« 4- A« -g; 

I  Wftwid  i»8^,efewye,,  that  when  C=*Q«.     though  the  thre^.rooU  may.beaU  wtd^. 
a:«ubi9  m^y  be  9ob(ed;bjf\  thM.r«Jiei>eyenj     in  whiflh>««fe  thsiruleglfttSM  out  ef  4bei 


I         -!      '    .  I        .  .  ( 


i  /   ..  i 
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roots  X  •  — 01  •    I  may  also  obflerre,  that 

when  C^-i- A'  is  positive,  one  root  is  real 

—when  negative,  three. 

I  am,  Sir,  yonrsi  ftc., 

Samvbl  Bills. 

Hawton,  dmt  Newark-opon-Trent, 
Sept.  20,  1850. 


THK  BLBOraiO  CLOCK. 

Beader  I— Have  you  ever  Been  an  electric 
dock?  If  not,  yen  oaght  to  wiah  to  aee 
one  of  the  wonders  of  this  wonder-working 
ago— a  heantiliil  example  of  natural  pheno- 
mena co-operating  wiUi  the  akill  of  the  me* 
cbaalcian.  Perhaps  yon  hare  seen  the  clock ; 
and  after  pondering  over  its  carioua  arrange- 
naents,  and  carefully  examining  its  ex- 
traordinary movements,  you  may  wish  to 
preserve  a  little  rememhrancer  of  it — just 
enough  to  refresh  the  memory  when  an  op- 
portuiity  offers  for  talking  about  it  to  others. 

Here  is  a  description  of  it — the  best  I 
can  supply,  without  the  aid  of  drawings. 
The  dock  we  have  had  before  us  is  enclosed 
in  a  neat  oak  case,  about  H  feet  in  height, 
and  1  foot  4  inches  wide.  Its  face  is  of 
ample  dimensions,  very  plain  in  appearance, 
and  furnished  with  second,  minute,  and  hour 
hands,  in  all  respects  similar  to  those  of  the 
nsual  construction.  The  pendulum  is  the 
aame  length  as  that  of  an  ordinary  old- 
fashioned  eight- day  clock.  Here,  however, 
analogy  ceases.  It  it  true,  there  are  some 
wheels  and  pinions  to  move  the  bands, 
and  give  the  usual  indications  of  the  divi- 
sions and  progress  of  time.  These  are  few 
in  number,  and  do  their  work  in  a  manner 
totally  different  from  the  wheels  in  other 
kinds  of  clocks.  The  electric  dock  has 
neither  weight  nor  spring,  nor  power  of  any 
other  kind,  within  itself,  to  keep  it  in 
motion ;  and  it,  therefore,  ncTer  requires 
winding  up.  The  terms  employed  to  denote 
important  parts  of  common  clocks  are  inap- 
plicable to  this.  Tbos,  the  escapement  of  a 
clock  implies  soma  contriTsnce  bj  which  the 
motive-power  is  permitted  to  escape;  that 
is,  to  expend  its  force  in  such  equal  quan- 
tities, and  at  such  exactly  equal  intervals 
that  the  motion  of  the  hands  shall  be  uni- 
form so  long  as  the  power  is  maintained. 
As  the  going,  or  maintaining,  power  of  the 
electric  clock  is  entirely  independent  of 
the  machinery,  there  is  no  necessity  for  an 
escapement. 

Whence,  then,  does  this  dock  derive  its 
power  of  continuous  motion  ?  Wait  a  little 
— I  will  try  to  explain  it. 

There  are  two  very  fine  copper  wires  fixed 
in  the  angles  of  the  dock-case,  which  com- 
municatet  with  similar  wires  at  tlie  back  of 
the  pendulum-bar,  and  are  thence  continued 


to  a  coil  (helix)  of  the  same  kind  of  wire, 
surrounding  an  armature  of  soft  iron,  and 
the  whole  of  which  is  enclosed  in  a  circular 
brass  box.  This  box  constitutes  what  is 
usually  termed  the  bob  of  the  pendulum; 
but  whilst  it  answers  that  purpose  it  per- 
forms another,  and  most  important,  duty  as 
an  electro-magnet.  The  box  is  hollow,  in 
the  direction  of  its  axis,  and  the  carity  thus 
formed  admits  of  the  insertion  of  two  sets 
of  permanent  magnets,  whose  similar  poles 
are  placed  near  to,  but  not  in  contact  with, 
each  other.  These  magnets  are  kept  In  thdr 
places  by  being  enclosed  in  brass  boxes 
secured  to  the  sides  of  the  elock-case.  The 
pendulum  is  so  adjusted  that  it  has  perfect 
freedom  of  motion ;  in  its  oscillations  pass- 
ing and  repassing  the  poles  of  the  magnets 
just  mentioned. 

Leaving  the  clock  for  a  few  minutes,  we 
observe  two  copper  wires,  the  ends  of  which 
are  in  contact  with  tiiose  within  the  case. 
Continuing  their  course  along  the  wdl,  these 
wires  pass  out  of  doors,  descend  below  the 
.•urface  of  the  earth,  and,  at  a  short  distance 
from  the  house,  are  connected,  one  with  a 
few  bushels  of  coke,  and  the  other  with  five 
or  six  plates  of  zinc.  These  materials  are 
buried  in  a  hole  in  the  earth,  say  about 
4  feet  square,  and  5  feet  deep.  The  coke  is 
placed  at  the  bottom,  with  a  layer  of  earth 
above  it,  and  the  zinc  plates  are  laid  thereon  ; 
the  whole  bdng  covered  up  and  forming  a 
galvanic  battery.  Herdn  consists  the  power 
which  imparts  motion  to  the  dock.  L  cur- 
rent of  electricity  is  induced  by  the  coke  and 
zinc,  which,  althonghof  very  low  intensity,  is 
unlimited  as  to  the  quantity.  The  pendu- 
lum being  set^^in  motion,  and  the  Current  of 
dectricity  through  the  wires  established,  a 
beautiful  arrangement  of  simple  mechanism 
immediately  comes  into  operation,  by  means 
of  which  the  circuit  is  broken  and  renewed 
at  each  alternate  oscillation.  This  is  effected 
by  a  thin  bar  of  steel,  the  points  of  which, 
shaped  like  lancets,  work  upon  agate  bear- 
ings. The  current  of  electridty  is  trans- 
mitted through  the  bar,  which  is  set  in 
motion  by  the  pendulum,  every  time  one  of 
the  points  passes  over  the  conducting  wire. 
The  combined  sgencies  of  gdvano- electri- 
dty, electro-magnetism,  and  permanent  mag- 
netism, are  thus  made  to  produce  an  nniform , 
and,  so  to  speak,  perpetad  motion  of  the 
pendulum  ;  and  we  obtdn  a  tim^measurer 
of  such  extraordinary  accuracy  that  I  bdieve 
it  will  bear  comparison,  in  this  respect,  with 
the  best,  constructed  chronometers.  Let  it 
be  observed,  that  the  electric  dock  has  no- 
thing within  itself  for  putting,  or  keeping, 
the  hands  in  motion.  The  power  conos 
from  outdde  the  house.  Is  oommunicatad  to 
the  pendulum,  and  by  the  pendulum  to  the 
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wIimIb.  ThtM  vn  wauXL  in  iIm  and  few  m 
number,  and  have  nothing  to  do  but  to  tatn 
upon  their  bearingi.  There  ie  no  pnUinf  * 
or  pushing,  or  straining  of  any  kind,  and 
therefore  the  least  possible  anoount  of  weer. 
The  clock  here  referred  to  has  been  goiqg 
since  Mareh,  1847.  Its  rate  is  tttti&inn,and 
its  fidelitj  as  a  time-measurer  is  one  of  tta 
most  remarkable  properties.  The  battery 
has  never  been  touched  or  looked  at  since  it 
was  made.  Its  power  is  in  no  way  affseted 
by  atmosplierieal  ohanges,  whether  of  heat 
or  oold,  moietnreor  dryness. 

If  it  be  desired  to  have  other  elooks  Im 
different  parts  of  the  ho«se»  tlist  which  I 
am  describing  requires  only  to  be  eonneeted 
with  them  bj  a  copper  wire,  and  the  circuit 
completed  to  the  battery,  when  they  will  all 
be  kept  going  by  the  motion  of  one  pendu« 
Inm,  and  all  record  exactly  the  same  time. 

Sueh  is  the  electric  dock,  invented  by 
Mr.  Akzander  Bain,  of  Bdinbttigh,-^a  gen* 
tleman  deserredly  known  in  the  scientifio 
world  for  his  snoceesful  labours  in  ooo- 
nectionwith  the  electric  telegraph. 

J.  O.  N.  R. 

Black-rock,  1850. 

PROVISIONAL  RROMTftATIQir. 

The  necessary  arrangements  for  oarrying 
the  Act  for  this  purpose  into  eifeot  sre  in 
progress,  but  have  not  been  yet  quite  com- 
pleted. By  the  first  olanse  of  the  Act,  **  the 
manner  and  foim*'  of  the  registration  is  to 
be  *'  prescribed  or  approf  ed  by  the  Board 
of  Trade  ;"  aod  that  Board  has  the  matter 
still  before  it.  We  observe,  from  the  tenor 
of  several  inquiries  whioh  have  been  ad- 
dressed to  us  on  the  subject,  that  an  impres- 
sion prevails  extensively  that  designs  and 
inventions  of  all  sorts  may  be  thus  proti- 
sionally  protected.  This  is  a  great  mistake ; 
for  the  Act  is  expressly  confined  to  sucli 
deiifftu  only  as  **  may  be  registered  undei 
the  Designs  Act  of  1842,  or  the  Designs  Act 
of  1843."  Persons  desirous  of  obtaining  the 
proteetion  of  this  Act,  with  a  view  to  the 
Exhibition  of  1851,  will  do  well  to  note 
also,  that  the  protection  will  be  lost  should 
the  place  where  **  any  design  provisionally 
registered"  is  exhibited  be  one  to  which 
the  public  are  admitted  gratuitously. 
The  plaee  of  exhibition  must  be  one  to 
which  "  the  public  are  not  admitted  gra- 
tttitouaiy."  Now,  on  this  head,  the  Com- 
missioners of  the  forthcoming  Exhibition 
have  not  as  yet  oommitted  themselves  to  any 
positive  determination ;  they  talk  of  admit- 
ting the  children  of  the  national  and  charity 
schools  for  nothing ;  but  if  they  do  so  (as 
perhaps  they  onght),  they  will  render  the 
Provisional  RegistratioB  Act  altogether  a 
mi^ty. 


sFnoiFioAnoMt  o»  «H«Lt8a  pA.TBim  sat* 

ROLLBB     SU»INa    VHI    WMK    «irOIM9 
8BPTBMBBB  26TBt  1850, 

William  Josbpb  ponsFALL,  and  Tho- 
mas Jambb,  both  of  the  Mersey  Steel  and 
Iron  Works,  Toxteth-park,  Liverpool.  Imi- 
caster.  For  iwprovem«iU9  in  iki  rolling  of 
iron  and  other  m^aUn  Patent  dated  19th 
March,  1850. 

The  principal  object  proposed  to  be 
effected  by  these  patentees,  is  the  rolliiy  of 
iron  to  form  coidcal  tyres  for  bevellea  or 
chamfered  wheels,  a  process  whiidi,  per- 
formed  as  at  present,  by  hammering,  is  both 
tedious  and  expensive. 

The  iron  proposed  to  be  operated  on, 
having  been  reduced  in  a  roughfaig  mill  aa 
nearly  as  possible  to  a  convenient  sine,  is 
passed  while  hot  between  rollers  set  at  an 
angle,  by  which  it  is  formed  into  a  bar  with 
edges  of  unequal  thickness.  This  bar  is 
next  submitted  to  a  pair  of  parallel  rollers, 
whereby  its  sectional  diameter  is  reduced, 
and  then  to  a  third  rolling  operation,  which 
turns  it  out,  of  a  curved  flat  shape  or  curved 
flat  strip.  In  this  state  the  iron  may  be  used 
as  a  rim  for  paddle  or  water-power  wheels. 

While  still  hot,  the  bar  so  formed  is  ready 
for  bending  into  the  tyre  form,  which  fa 
performed  by  a  machine  of  the  following 
construction : — A  circular  plate  or  table  is 
fixed  on  an  upright  shaft  supported  by  an 
arm,  and  stepped  in  a  fixed  stud.  To  this 
shaft  is  keyed  a  bevel  wheel,  which  works 
into  another  actuated  from  a  prime  mover, 
whereby  a  rotary  motion  of  the  table  is 
obtained.  The  table  has  radial  slots  cut  in 
its  surfkoe  to  receive  adjustable  stop-pieces, 
which  serve  to  retain  firmly  a  ring  of  the 
same  sixe  and  form  as  the  wheel  to  which 
the  tyre  is  intended  to  be  sttached.  One 
end  of  the  heated  bar  is  Introduced,  and 
secured  by  wedges  between  Uiis  ring  and  a 
lug,  and  a  rotative  motion  being  imparted 
to  the  table,  the  bar  is  drawn  round  tiie 
ring,  and  the  tyre  completed  with  the  excep- 
tion of  welding  the  ends.  A  roller  attached 
to  a  hand  lever,  guided  by  a  groove  in  the 
framework,  is  pressed  against  the  bar,  and 
serves  to  maintain  close  contact  between  it 
and  the  ring.  The  patentees  observe  that 
sheets  of  sine  formed  bv  the  above  rolling 
process  may  be  economically  employed  in 
the  formation  of  conical  vessels,  the  metal 
being  cut  in  strips  radiating  from  the  centre 
of  the  circle  of  which  these  curved  sheets 
are  segments,  and  then  soldered. 

Claim, — The  rolling  of  iron  and  other 
metals  (which  it  may  be  desirable  to  submit 
to  the  improved  rolling  operations)  into  bars 
or  strips  and  sheets,  by  first  paasing  the 
metal  under  operation  between  rolling  sur* 
faces  set  at  an  angle  to  each  other,  and  after- 
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wards  tabmittLog  it.tQ  loUiiiff  tsurUmm  pft* 
rallel  to  each  other,  whemhy  the.  adfaan 
tages  before  deseribed  may  be  obtasofid. 

Thomas  Edmonobon,  of  Salford,  printer. 
Fkfr  improvmHenh  m  Me  manufaetmre  qf 
raUtPtty  and  other  HeMa,  and  in  machi^ 
uery  or  epparaiutfor  marking  railway  and 
other  HckeU.  Patent  dated  March  19, 1860. 

The  improyementi  in  the  *'  mannfactnre 
of  railway  ticketa ''  consiata  in  employing, 
instead  of  the  card-board  of  which  they  are 
ordinarily  formed,  strips  of  tome  soitable 
woven  material,  which  is  pasted  with  paper 
on  each  side,  or  calendered,  to  produce  a 
aorfaoe  sufficiently  smooth  for  printing. 

The  improTcments  in  "  machinery  or 
apparatus  for  marking  railway  and  other 
tioketa,"  have  relation  to  the  well-known 
nunbering  machine  formerly  patented  by 
Mr.  Edmondson,  and  consist — 

1.  In  an  arrangement  for  regulating  the 
aceamulation  of  tickets. 

2.  In  an  improved  method  of  marking 
and  numbering  the  tickets,  whereby  more 
distinct  impressions  from  the  types  em- 
ployed sre  obtained ;  and 

3.  In  stamping  of  the  inscription,  so  as 
to  dispense  wholly  or  in  part  with  the  use  of 
ink. 

JoHw  Varlby  and  Jobbph  Haokino, 
of  Bary,  Lancashire,  engineers.  For  cer^ 
taim  imfiroivemente  in  eteam-enginee  and 
egjtparaine  eonneeied  therewith.  Patent 
dated  March  23,  1850. 

GbmNS.—l.  A  peculiar  constmotlon  of 
eqnilibrinm  TaWes  through  which  the  work- 
ing steam  passes  to  tlie  cylinder.  Also  the 
employment  of  rings,  the  cross  sections  of 
wfaldi  are  square  or  rectangular  In  the  cosf 
struetion  thereof,  as  exemplified  and  de* 
scribed. 

3.  The  introduction  of  plates  or  sUdea 
between  the  cylinder  nosales,  or  steam  pas- 
Mges,  and  th«  TslTe  facing,  for  the  purpose 
of  evtting  off  fhe  steam  at  any  required 
period  of  the  stroke,  as  deseribed. 

3.  The  placing  of  expanaion  plates  under 
tlie  out-off  valTes,  and  thus  forming  mor^ 
able  thoroughfires  or  passages  by  which  the 
ezpenrion  is  regulated. 

4.  The  connecting  of  a  high«>prea8ure 
cylinder,  or  cylinders,  working  a  distinct 
cvaak-shaft,  to  a  low-pressure  cylinder,  and 
working  the  two  aa  a  compound  eyUnder 

ngine,  as  described. 

5.  Certain  peonliar  arrangementa  of  a  oeifa^ 
pound  cylinder  engine,  whether  one  or  two 
high  preasuFB  cylinders  be  employed. 

6.  The  particular  arrangement  of  three 
forma  of  englaes,  which  are  deseribed. 

7.  Placing  the  steam  passages  of  horison- 
tal  engines  at  tiie  lowest  part  of  the  cylinder. 

8.  A  peculiar  arrangesaent  of  Talves,  aa 
applied  to  looomotire  enginea. 


ft.  An  anrangemenl  fw  imrkukg  and  re* 
veriing  the  valve  ef  each  cylinder  ef  loco- 
motive eaginee,  ivrespeetive  of  the  cut-off 
slidOf  with  one  eccentric* 

16.  Tlie  employment  of  a  pertien  of  the 
ateam,  after  its  passage  through  the  engine, 
to  heat  the  watee-uaedtefilUng  the  boiler 
of  a  locomotive  engine. 

11.  A  steam  boOer  vegietBring  apparatus, 
aa  deaoribed. 

12.  A  mode  of  eonneoting  the  deors  of 
steam-engine  furnaces  '  with  a  damper  or 
valve  placed  i&  the  fines. 

13.  The  sfit^ghing  of  vessels  or  xieelvers 
to  steam-engine  boilavs,  for  the  purpose  of 
collecting  the  sediment  therefrom* 

14.  The  appBcatieo  ef  none  drums  or 
other  varishle  gear  to  fomaee  hoppers,  far 
regulating  Ike  supply  ef  faei,  eeiltrolable  by 
ezpansioB:  gear. 

15.  A  peenliar  oenstructiDn  of  uiv^pnmp 
piatona  through  which  thefinidsof  iooadensa^ 
tion  descend  in  their  f^amgt  frooi  the  pump. 

16.  The  flomUnatien  of  diflbrcnt'enM 
apur  pinioaa  afiding  into  gear  with  two 
other  api|r  wheela  wheiuby  the  peaMon  of  a 
cam  or  coesntiio,can  be  altered  while  the 
engine  ia  in  moHoni 

17*  A>paeaiiaroo«ihiaaitiesiol  epurgear* 
ing,  whereia  two  or  more  spur  wheels  more 
over  the  peripfaeriee.  of  4wo  <oth#r  or  more 
apur  wheels  Air  altering  tiM  position  of 
oeoentric  oama^-  alndsy  or  other  out-off  gear: 

ia«>  The  applieatioir  of  capring^ek^itsd 
lever,  or  other  yielding  rcHtctiag  ^nediom  to 
a  friction'CQBe,'Or  other  eariahte  gear  w^re* 
by  a  varinUe  altsii«g  auitie«  ia  eomasnnl* 
eated  ^  tho  expanaioia  gear. 

[Weahattgive  fell  detaiist  uMs  engMr* 
Migat  of  two  or  three  efthia  nqmerena  Hat 
of  inventions  in  a  future  Number.}'      ■  •   i 

A]«FBBO  QinLi«A9KB-&omLBirR,  of  Paris, 
hut  BOW  of  4t  Sonth-elreet,  Finsbary,  Midi, 
dlesex,  chemist.  Jbr cerf eta  ttwy re wmsealt 
in  coating  or  woorimg  mHale  wUh  Hn^ 
Catent  dated  March  23, 1850. 

The  first  part  of  these  Impfeveuents  is 
applicable  to  tiuBing  amaH  articles^  suek  as 
iacka,    hooka-padl-eyea,  >  Ac.,  on*  'Whlch  a 
deposit  of  tip  is  pvedpitateA  by  dipping 
them  in  a  bath  compeead  of  water  '88fha., 
ammoniacal  slum  17iezi.v  and  protoehlo- 
ride  of  tin  or.#faar  to&uble  sell  of  the  sas&e 
base  1  OS.,  heated  to  about  the  bollinf  petal. 
The  alum  employed  wdl  last  for  m  eonaidera- 
Ua  time,  and  when  the  bath  fowaakeued  by 
pveeipitatleo  of  the  illfa  therein  oenteinea, 
the  addltiea  of  a  sasall  quantity  of  the  above 
salts,  or  other  salts  of  tin,  wiU  resloM  its 
aetloB.    Cast  Iron,  and  other  metals  in  the 
rough,  on  immersion  in  this  bath,  will  be 
acoarad  and  cleansed,  and  thereby  prepared 
for  either  of  the  following  processes. 

The  aacoud' improvement  consists  of  a 
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new  mode  of  coating  with  tin  the  lurfitcei  of 
cast  iron  and  other  metals  and  alloys.    The 
metala  to  be  operated  on  are  to  be  first 
cleaned  or  scoured  with  asotic,  hydroehknic, 
or  other  suitable  acid  to  remore  the  ozidci 
and  then  :immened  in  a  both  composed  by 
digesting  in  17i  pints  of  soft  water,  10^  ozs. 
of  bitartrate  of  potash  or  soda  (tartaric  acid, 
or  acidnlated  tartrite  of  potash,  or  soda 
cream  of  tartar),  and  then  adding  an  aqueous 
solution'  of  three-quarters  of  an  ounce  of 
protoohlorlde,  or  other  sohible  salt  of  tin. 
The  metal  to  be  coated  is  issmersed  in  this 
solution,  and  the  tin  precipitated  by  the 
addition  of  sine  in  small  pieoes.    By  this 
method  a  covering  is  formed  of  equal  thick- 
ness m  every  part,  so  that,  unliiKC  the  opera- 
tion by  immersion  in  molten  tin^  in  this  case 
the  original  roughness  or  inequalities  of  the 
metal  operated  on  are  not  afieefeed.    And 
this  oireumstanee  is  stated  to  give  additional 
value  to  the  process,  and  to  render  it  appli- 
cable to  a  variety  of  purposes  in  the  arts  for 
trluflhtbe  old  process  is  mnutted. 
'■  The  patentee  describes,  lastly,  a  process 
of  electro-plating  with  tin.    This  process-  of 
electro-'platiDg  has  hitherto  been  iq>pUed 
mainly  to   depositing  the  ]Mreeious  metais, 
and  in  cases  where  tin  has  been  eocperimented 
on,  the  chemical  tuhstaacee  used^  such  as 
cyanide  of  potassium,  &c.,  were  so  expensive 
aa  to  render  the  process  of  little  oommerciai 
valne. :  The  bath  in  which  the  metal  to  be 
coaled  is  immersed  consists  of  1 7i  ozs.  of 
water,  deprived  of  its  alkaline  salts,  11  lbs. 
of  pjrrophosphate  of  potash,  or  soda,  and 
4  lbs.   7  OSS.  protochloride  of  melted  tin. 
The  positive  pole  is  an  anode  of  tiny  not  in 
contact  w&tJi  the  metal  to  be  coated.    This 
pitooess  is  applicable  to  iron  or  steel,  coppeiv 
lead,  &c. 

.  CtotiN«w— The  eoatuig  of  metals  or  alloys 
of  jnetals  by  the  direct  snpefpdsition  of  tin 
in  a  sttitable  etannie  aoltttion»  and  the  appli- 
flatioa  of  the-,  said  proceaato  the  scouring  of 
metals,  or  aljoyi  of  metals,  intended  t6 
Mceive  n  futmiBe  coatiag. . 

8i;  The  applieation  ol  the  prdeess  of 
donhle  affinity  for.  the  purpose  of  tinning 
metals  and  alloys  of  metals  by  means  of  the 
jBioinltaneous  pre«noe  of  any  metal  and 
aino,  or  any  other  metal  analogxms  thereto, 
fin. »  solution  purposely  pcepared,  as  befbre 
dfiSficibed*: 

3.  The  applioatiam  of. the  voltaib  cutf. 
rent  to  the  decomposition  of  a  suitable  solu- 
tion of  tin  for  the  purpose  of  coating  metals 
and  alloys  of  metal^  as  before  described. 

HoftA.Tio  Caatbb.,  of  Thirza-place,  Old 
Kent-iftad,  Surrey,  geatlemSn.  Btr  eertttin 
impron^mixtt  in  (he  production  of  light 
from  ordinary  coal  go*  by  tJk€  nte  of 
burners  oofuiiiiny  4tf  more  than  one  ring 
or  eheet'i^  flam€  combined  tiiih  m-  iuHkble 


ekinmey-  er  cMmneye,  and  supplied  with 
atmospheric  air,  particularly  adapted  to 
ventilation.  Patent  dated  March  23, 
1850. 

The  first  improvement  described  by  Mr. 
Carter  has  reference  to  concentric  gu- 
bumers,  which  have  hitherto  deen  generally 
constructed  without  due  regard  (so  he 
affirms)  for  the  admission  of  that  quantity 
of  air  only  between  the  rings  of  flame  which 
is  requisite  to  ensure  perfect  combustion  of 
the  gas ;  and  this  is  assumed  to  be  attained 
by  constructing  burners  with  jet- holes  one 
thirty-second  of  an  inch  diameter,  and  one- 
eleventh  of  an  inch  apart ;  the  space  between 
the  rings  being  one-quarter  of  an  inch,  eqoi- 
valeot  to  a  difference  of  half  an  inch  be- 
tween the  internal  diameter  of  the  outer 
ring  and  the  external  diameter  of  the  inner 
ring.  A  plug  is  inserted  in,  and  partly  fills 
the  orifice  in  the  centre  of  the  inner  ring, 
and  the  space  for  the  admission  of  air  be- 
tween the  flames  is  consequently  fifteen 
times  greater  than  the  aggregate  of  the  jets. 
These  proportions  are  calculated  for  the 
employment  of  ordinary  coal  gas,  and  may 
be  varied  when  gas  of  other  quality  is  used. 
Mr.  Carter  also  describes  various  modifies' 
tions  for  three  concentric  rings  of  jet. 

2.  Following  this,  we  have  a  description 
of  a  gas  chandelier.  The  gas  is  supplied 
from  above  by  three  pipes,  which  support  a 
concentric  burner  of  three  rings.  These 
pipes  serve  also  as  a  support  for  glass  pea- 
dents,  which  are  suspended  close  to  each 
other.  Immediately  above  the  burner  is 
placed  a  conical  deflector,  on  the  top  of 
Which  fits  a  chimney  of  ground  glass.  A 
ring  of  talc,  corresponding  in  sise  to  the 
second  burners,  is  fitted  into  the  bottom  of 
the  chimney  to  contract  the  flame,  and  an 
earthenware  or  other  pipe  through  vrhich 
the  products  of  combustion  are  carried  off 
foruns  a  continuation  of  the  chimney.  TVe 
end  of  the  pipe  exposed  to  the  air  is  fur- 
nished with  a  cowl,  to  prevent  currents  of 
mir  from  entering.  By  encasing  this  pipe 
vrith  a  second,  which  also  communicates 
with  the  exterior  of  the  building,  the  air 
between  them  is  rarefied,  and  causes  draoglit 
sufficient  to  carry  off  tiie  vitiated  nir,  and 
thus  acts  as  a  ventilator. 

C/aMw.-*l.  The  construction  of  ooncen- 
trie  gas-bamers,  as  described,  whereby  the 
supply  of  air  to  the  burners  is  regnlnted  so 
•that  an  approximation  to  the  quantity  requi- 
site for  the  entire  combustion  of  the  gas  is 
admitted  to  tlie -flame,  and  also  tlie  appBea- 
tion  of  a  conical  deflector  and  chimney  in 
the  manner  and  for  the  purpose  before 
mentioiled.    - 

2,  Iliun^inSting  by  means  of  a  cut  glass 
oha«dilierenVek»ping  and  surrounding  jets 
of  flaa.e,  as  described.    And 
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3.  Ventilating  apartments  by  means  of 
gtts.bunMffe,  M  described. 

mhister,    taHefr^cIiandler. '     Fbr  'ifripr^ote- 

mmiM  hi  M«  mamff^eiMfe  of  eAndlei '  and 

miekt.    Patent  daCetafMartBh  23, 1059:  '  ' 

TIm  improf^ttentg  deieribed  «nd  cMite'cJA 

by^Mf.  ^ykw  tonsist—  '  '"  '' 

1.  Iii  ievsefaf  pe<mliiir  ihbdes  of  maritif^'c. 

tarfoj^  dipped  <U(ndle»  partly  of  ia!Tow  iMii 

pftrlly  «f  ktwrib  teid.'  •      •  «  .    i. 

e.  In  boatinif  ext^Amkliy  dipt^ '  ckitdT^if 

with  tf  «6Apa>iiBd.ef  bisBcratth  aUd^rai. 

'  3.  Itt  40|M«irnati«kg  tb^  ivf dn'  df  dftpeft 

MQitfet;  phdfced'^rflak,  befof^Mij^tyiti^; 

iv4lk'a  tfoUti^iior  bUrtt'of  binndtSi,  6r  ai' 

etfmpovnd<of biitnitthind^rBx.    And""" 

4i  AttMprbTred'iipittMrflltaii'foi^^i^^iA^ 

«ad  eiittiflg  wi^kv.    "   '" '■     ■■"''■•'■' 

Of  tiie  appiHttttla  Wbteik  tiv^mi 'ibt"  itlbji$et 

^  tlM  f0imh1:Wtt;'^tidiw1iieAi  tt  a  ^^niiit 

fadprovem^at' on  thM^  iti  'eoknm6tt  nsii,  we* 

•hall  give  a  full  description  in  a  ftttiirts^ 

Nnmber. 

' hh9tt,%6'Vf^tmMi  «f  M^ai^toiy^t^t, 
Clertfenttiu;  MidiHMeY/^ltMsk.oiiM' bisklbeh' 
F^etn  tm/r09«<<  MW<<AlM>r.  'Pattntrd&ted^ 
March  23,"  1850. 

The  ffnprotem^u*  ^^Sdd bair^fereiieie^ 
to  that  degcriptib^  4^r  tMtiiftCM'  whteii'  is 
tovfpfMA  oft^Vof  ^w»*,  ttWttd,  ot  gliifes, 
wratoged  as'lMitt«s  of  Idiffer-tiMiirtri.  'fi««h 
and  of  the^lri^ivatta^BdfO  a  l«lt«P  pliiAM 
near  the  upper  end  to  tiM  fhiaie  ^>f  theTtin*' 
iSlator.  Af'Mdte-atli(A«4  t»'aAd^066neets 
the  levert.  HM  i^  'ii  tfdntbitiM  atfd  f«s> 
ininatea  hi  W  h^nclle,  M  that  Mr^MWiMf  th» 
rod  dowtt«  aU'  (iie<'siyipit^tt  be  nised  atidi 
project  oatwfeii^V  Tbe^iftay  b^  teaitttafa^' 
at  any  itqnir^d^  angle  by  DhMDtfiafii  Attthel^ 
into  which  tbfr^iid  Mtbvirod  tdoM/  aitfdl  oii 
Aleasingtbe  ro<ft  tde  nfeiybi  df  tftb  Mrips  Is 
mifficieat  to  catiAe  tftiein'  to  ^iBwendlind  cloM' 
tiie  apertttre'(<«|i  tbcl  rod  OAy  be  Msed»  ind^ 
the  same  object  effected.  Instead  of  raiding' 
the  iBftH  by  b^rddi'tho  did  of  >  the  highest 
lerer  may  be  elongated}  and  hare  a  ^rf- 
Miehed fei'it*  <  ;    .v  -'    '    .\ . 

No  daims.  ' '         " 

.  i:ft#aAD>Wi&OH,  Of 'St* 'Jlohn'S'^odd, 

Iiondon,  architect.'  Piff  Mpi^oviHkenh  in' 

Jir€^ice9'tMflum^  and  I*  tfp4rattA  ed)i- 

tieetid4A9re»iik.'-  PMMt  dated  Mar&  id, 

I860. 

^(  Mr.^  W6tt*  d^Mrlbds  abd'dafdas^  '■ 
-^Iv  ^A  *<  gMnitarwind  gdaffd>"  Which  (hwJ 
ilftrbf  ^'gibbo  of  iaetal^ei  above  the'til|i^ 
of  ordinary  chimneys,  and  sorroanded  by  it-' 
cuing  of  «liiillai*  ibBpe  open  at  tlie  top,  aiid 
with  «IM  hi  the  sldesy  >iiiiereby  a  dowtowenrd 
cii'rentof  air  ie  fi^veBitaAllrov  entering  the 
ekianNiy.  A  scrapentd- remove  siHit  wot*. 
robiidp  the  globes  and  is  astad  on  by  a  valie; ' 

2.  AnimproTed  method '  of  cOQttnieling 


flne-bricks,  by  employing  four  centres  to 
^iyethe  rcgaiaite  sweep  to  the  interior  of 
six  bt^bks,  ib8ttead"Gf  one  centre  to  fpur 
bricks,  avfrat'jpr^sent  cuitomary. 
'*  t:  'AvdcinhhiW  flue  for  register  grates, 
by  i»«16h,  btt  6ld4iB(gtKe  to|^,  the  products 
df  cbtiibn8ti6^*  afe  led  dgain^t  the  sides  of 
tfeiB'grM^  ttnd'iidditibtfal  WArtntti  giyeh  to 
the  apartmcfat.     '     <     -  <        .        «  .      ^  . 

;'  4^  ^Atf  rmprbtfed  ddtkchW  cookb'g'rahgo, 
ill  %b{tA  hcittt  fk  foDpaned  froth  a  fire  oveq 
by  tneatik'df  metallic  e^aihg  to  aid^ridg  piktes. 
&c':-  ThiMmA^t  Is  dfcUchedft-om  flife  waU| 
so  th^t  the  pertmi  tt«liKg  ft  C^ti  Wefree 
ifcciB«*tor^'«the^«de*'6f  the  dtcwihi  plates. 
«d;v'ini<f"'''' '^"  •"   '*'     " '"  '  ''■^'   '    '"^ 

^'5.  AT>^«coln()hifc'dirta^' oV^n/constrticteiJ 
by  clblifrg  with' flfdokii^  the  ish-jjft  or  open 
^ce  iterfetflatcly  uhdet  the  Arc.  ' '      *  ^ 

WihtiAvt  JbsKf'k'  Ctrang, 'of  'Port'  6t 
Spain,  in  the  island  of  Tt1h!dad,  in'the  Wea^ 
f^AitHi  <iWl  cngfitteeh  J»t>r'<Wo^etf  fwa- 
ehhterjt  hrid  appataiusadi^M  for  ihe  tna^ 
frtr/hehire  of  stiff  or; '  Piterit '  Aited'  ^fircti 
23,1850'.  •»••'■"  -x ■     -■' 

••€aiiiw.'*--arTPHe  Wn^oyment  bf  a  hani;' 
mer  or  hammei^s,''6r'  ttatojiet'  ot  rtamper's, 
fbi^the  pifflJos^  of 'bruisitog  6ffcrrishihg  eane^ 
bcffdre  snbnatting  'them  to  fhd  rojnng^mill; 
Whethef^ittch  idrMtfng  apJiir^B  asdd"be  In; 
oo^tttfMMfi  wfffi  of  independent  W'the  i^olt; 
iiig"Minj  ^.  Thfe  i^mji^loytii^at  of  ^  tinfversat 
jdint  in  eaitle  si^r  milh.  And  3.  A  self^-' 
acting  fbeJIifll^appartttla."   '       '      "  ' 

.t.'Xa  ifrrangetb^  bf  lelf-aiitin^ nj^^ntiir 
ta»,MftAdie«cribed;  cf  iriy  t?^[tif**alentthefefbr'e/ 
fbrtbeifti^pose'Of' re^latfog  theljuppty  of 
blttrij^fte  of  Hme'attd  Vhitt^.jttfce:  '  ''  ' ' 
3.  Ah  en-angcfttttot  b^  appatahkk  ii  '•  d^.' 
aeHbea»  ftir^llbe'  ptii^^e  of  septratifag  ffae 
wMtamuttom.  i^6  sugar. '  2.  Ai^  fftrati^e.' 
Bfiieni  of  A^ptMtns  fbrthe^ptiirpblteof  equalir 
stag  or  «Mdritfeikin/||;  the  'sugar  at  a  unffbrui^ 
l«viSl  toing  the  process  df  filling  hOgaheadiT.'' 
3*  ftatmilh^  «be  soger  tnto  hogsheads  by' 
itfeotMnleal  nteans.^  And  4.  An  arrangement' 
of  ap^amtni  tdr  the  purpose  of  regulating; 
thedhobai^e  df  strgar  from  the  eyilntler.     ' 

■A,  A  o6m'biaation  and  anr^ngefaierit  of' 
tta6hiii«ry  Ibi'the  muttufttctttre  of  bisulphite* 
of  Ihhe,  la  which  sulphur  is  tntdtrtbibed  in  il' 
state  of  cbttbiutfon  by  air  fbreed  on  it,  and' 
the  vapour  or  gat  en^Ycd  conducted  to  pi'' 
agitator  similar  to  that  employed  ht  gas- 
works, 'Where  it  is^absOitMd  by  extern  of 
Um^.  The  bisalphite  thutf  formed  it  di^Wft' 
off,  ^ad.  a  fresh  supply  of  cream  of  ttme'' 
introduced. 

5.  An  arrangement  of  apparatus  for  th^ 
purpose  of  ladling  or  transferring  the  syrhp 
ov  nquor  fk'om  ^me  pas  to  the  other. 

6.  An  arrangement'  of  apparatus  for  the 
parpbse  of  sktemiag  the  pans. 

7.  An  iTMiigemebt  and  cdmbinatlon  of 
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Apparatus  whtreby  the  teach  ii  shielded  or 
protecCed  fronc  ii^ury  by  the  fire  while  the 
teaeh  is  being  Btnick  or  dUchargecU 

8.  An  arrangement  of  apparatua  by  which 
the  pitch  or  inflammable  oils  are  snndied 
from  the  reiefToir  to  be  bai-nt  under  a 
Iteam  engine,  and  also  the  emj^loyjuent  oi 
a  force  (Or  injection  pump  therein.    . 

9.  An  arrangement  of  apparatua  by  #hich 
the  piU^  or  inflammable  oiU  Ut  snppUed 
from  a  reserfoir  to  be  burnt  under  the 
iugar  )[>ahBA  and  alio  the  emnloyment  of  a 
force  or  injection  pumo  therein. 

10.  The  sole  nie  of  sngar  pens  electro 
t)lated  n^th  copper,  tilTer,  or  othet  suitable 
metali  or  enameU«l  with  a  coating  aimiiar 
to  that  usea  in  ordinary  utensils.    And 

11.  The  employment  of  «  web  or  b^ 
and  hot  air,  for  the  purpose  of  conoentratiag 
augar  at  a  low  temperature. , 

SAMUBii  Cunlivfb  l4BTXUv  of  Manningr 
ham,  near  Bradford,  Yorlc,  and  6jBO&«Ja 
Edmomd  DoNiaTBOdaPB,  of  Leads,  m|u\Ur; 
turer.  For  tmprovmnents  in  preparing  ofHi 
combing  ioool  and  other  fibrom  wiaterioh. 
Patent  dated  March  20,  1850. 

The  wool  or  other  fibre  ia  furat  drawn 
through  screw  giUs,  whieh  aet  aa  teeth*  apl 
then  withdrawn  in  detached  portionf  to  ba 
fed  Into  another  set  of  combing  lnatrumaalf<> 
But  in  withdrawing,  the  detached  portiona 
from  the  iirat  set  af  comba,  the  **  noil"  or 
refuse',  when  not  nipned  by, the  bolder,  ia' 
left  in  the  aomb,  and  brought  forward  <by 
the  ooiitianoua  action  of  the  reTolving  oomb| 
to  be  depoaited  and  accumulated  w^th  the 
cleaned  portions  on  an  endleaa  apron  wUofa 
reoeiTca  the  cleaned  portion  for  piecing. . 
,  The  patentees  refer  to  a  patent  granjled.  to 
J.  Hdlmana,  Feb.  25,  1846,  tor  iaii^Tai 
ments  in  piecing  wool  oardinp»  ijs  which 
detached  portiona  of  the  wool, or  ^e  weia 
held  l>etween  roUera ;  whilst  one  md.  area 
cleansed,  the  oontinnona  actioK  of  the  lalftera 
presented  the  aecoad  end  for  the  remofal  oi 
the  **  noil  ;**  and  the  wool,  thni  eleaiied,  wa» 
deposited  on  combs,  and  afterwardaiemfved 
in  slivers.  Tlie  improTement  oi  the  present 
patenteea  conaiata  in  the  employment  of  a 
aeries  of  oombs  mounted  on  a  oylin4ril»d 
surface,  from  which  tlie  carded  wool  laay  be 
removed  in  a  contiauoua  alirer. 

No  claims. 

NATHAKxac  Mathuwsi  of  Wem,  T«e* 
nadoc,  Carnanron,  qjoarry  if ropHetoT.  j^r 
oil  ppparaiut/or  euiiing  or  ^$$8ing  9ilat9» 
into  various  ahapei  and  Hzu.  PaiMt'daftcd 
March  23, 1850.       . 

The  '*  apparatua  for  dressing  slates ''  can* 
aists  of  a  strong  framework,  one  end  ef  which 
aupporta  bearings  for  au  asiaf  to  which  are 
affixed  two  arms,  carrying  a  cutler  eo  placed 
aa  to  ba  in  eTcry  part  at  an  equal  diataoce 
from  the  centre  Une  of  the  axis,  but  not 


parallel  therewith.  A  bean  aoreea  Aa 
framlag  aupporta  a  second  eulter  parallel  to 
the  cennral  Uue  of  the  aiis,  and  placed  al  a 
distance  from  it,  which  wiUadaitoff  the  ft«il 
cutter  passing  without  conlaet*  A  lew«.4ff 
placed  alongside  Mie  table,  and  ie  aspaated 
at  one  end  into  au  arabf.  Cundahed  iHtk 
internal  teeth^  into  whicli  gears  a  apurwIiMl 
keyed  on  the  axis  of  the  cutter*  "Aa  Icnwr 
has  its  fulcrum  near  the  end  ft»ibaet  Haaa 
the  workman,  ao  t^a^/on  raising  H,  the  aaqf  e- 
able  cutter  i'isea^  and  on  depreaaiag  Iha  lever 
the  cutter,  deapendf  with  a  sharp  Wt«r,  and 
remOTOf  the  edge  of  a  slate  whkh  raata'aia 
the  Idirer  cutter^  and  is  guided  hy'tibe  welAi^ 
man'a  left  hand.  Thia  nadUna  asof  ba 
employed  to  cut  fancy  alateOf  by  hcrlnf  cnt* 
ters  of  (he  required  form,  and whett > 
Qtherwise  than  by  hand  labenr,  an 
and  fas^  and  lo9ie  pulley  Maybe  uie 
of  the  ievar  before  mendaned*  ta  aotnain  Iha 
cutter* 

No  claims.  / 

BsKnT  RoBvarr  BA3iaMTtfU|OC  Brad- 
fordp  York,  manufsetmiv  and  Wili*vm^ 
6aowN,  of  the  same  plaee,  meebipie.  J^ 
improf>emtwt9  in  preparing  tmd  eomMy 
MfOoL  Patent  dated  Mareh  23,  Id^. 
.  The  patentee  deacrJbes  and  olaiaa*- 
,  1.  The  amidoymant  of  fluted  voUera  to 
remoire  prepared  Wtfol  from  ,the.  prai^ag 
snrlaaa  with  a  draught  or  dra^i  whaieby  the 
fibres  are  straightened. 

2.  An.arrangemanft  af  fb»  iUl&ig  headi  aa 
that  In  lashiic  te  waol  to  ^.reoaitinc 
oomba,  the  aannth  af  the  filling  head  inajr  ba 
paraQelp  or  aa  neerly  m  may  be,  pamllel  ta 
^e  plana  af  the  edgaaf  tuclioonb,  wharahr 
draught  or  dzag  ef  the  iibrea  ia  praranled. 
And alfo  annrrangemeut  af  the  ninutli  end. 
rsUer  f/  the  filUi^  head  in  a  alantu«  ar 
inclined  dhreetiont  an  that  the  Ceed«in  nnf 
be  dee|>er  «fc  one  end  af  the  head  than  at  the 
other. 

3.  An  iaipvorad  mathed  of  working  gill 
cnmba  in  eombing  wool. 

4.  The  application  of  gill  canhs  to  the 
filling  head. 

6«  An  iasproTad  method  arf  lemovlBg 
'*noil"  from  the  oenbs. 

6.  A  method  of  heating  aomha.    And 

7.  An  improTeaaent  in  tha  aanana  af 
cleansing  gill  combs. 

Josbujl  Sa»naLT»  Joa,,  braatlbavdeii^  of 
IdTerpDoU  Xiimoaster.  For  eeriafct  in^rofo- 
manU  in  ekiin*  Ji4t*n§».  Patent  dated  Manh 
2^,  1850. 

Mr.  Siddely  deaafibea  and  dai«e*- 

1.  An  ikiprofed  anrai^enDaat  el  Arti  and 
boilers  in  the  eabooea*  «lapted  eapadally  ta 
paaaenger  aliipa»  whereby  eon«amptie«  of 
fuel  ia  eeonomlaedt  end  a  gianter  ^|QBBftlCy 
of  caaking  peiforased. 

2.  The  adaptation  of  a  metal  tube  to 
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rapport  tlie  b«rtbt  or  bodi.  Thii  tabo 
oommiuucatef  with  tlie  tbipt'  pomp  tod 
wftter-tuik,  and  throogh  it  water  Is  tnpplied 
bj  a  ooek  to  eadi  both.  The  water  tbni 
•applied  may  be  reodered  atailable  for  ei- 
tii^goishiiig  fires.    And 

3.  Tht  arrangement  of  a  aeries  of  roUen 
ronnd  the  central  pin  of  ihipa'  blo^s» 
whereby  friction  ia  ^uminished,  the  pin  tnf- 
t&n  less  wear-and-tear,  and  the  labonr  of 
working  ia  considerably  lessened. 

John  Gbdm,  of  4,  Wellington  •  strseti 
Middlesex,  l^br  iti^rwimmtit  fo  Um^t 
mud  tMrndUtiiek*.  (Behig  a  oommonieation.) 
Petent  dated  March  S8, 1850. 

The  present  specification  refers  prind- 
pally  to  improTements  on  the  candle  lamp, 
which  formed  the  subject  of  an  etpired 
Detent  of  Palmer's,  which  improtements 
Mr  Gedge  thus  describes  i 

1.  A  novel  constmction  of  reading  lamp 
to  be  held  ontte  thumb  of  the  person  nsing  it. 

8.  ImpforemeBle  in  apparatus  for  indi- 
eating  end  saeaeuilng  the  iapso  of  time  by 
die  burning  of  a  lamp. 

3.  The  applieation  of  the  principle  of 
Affgand  burners  to  ordinary  eandieJamps* 
The  candle  to  be  used  fir  made  hollow,  and 
a  tube,  round  which  wicks  are  placed  4t 
regular  intervals  is  inserted.  The  foot  of 
the  Ump  h^  holes  pierced  for  the  admission 
and  supply  of  air.  To  preyent  clogging  by 
the  acddental  OTerflow  of  the  taUow,  a 
second  sMslIer  tube  Is  introduced  inside  the 
flrak  The  diso  is  perfprated  in  the  centre, 
to  allow  a  passage  ht  the  tube,  which  does 
taot  interfere  with  the  beUcal  spring. 

4.  Improvements  in  spirit  lamps  which 
consists  in  eeftploylng  si  earthen  wiek  to 
eupply  the  spirit  by  capillary  ittracttoft  to  a 
nolder  aboye  the  Mfsl  of  the  burner,  Itk  the 
centre  of  which  it  is  placed.  The  apiirit  la 
thus  heated,  a  Ad  passes  downward,  pertiafly 
Taporised,  to  u  sseond  chamber,  whfen^e  it 
is  supplied  to  the  burners.  Slight  modifi- 
cations of  this  arrangement  renders  it  appli- 
cable to  bumera  of  any  form. 

5.  A  method  of,  and  the  apparatua  for, 
relating  ihe  supply  of  oil  to  lamps. 

6*  The  employment  of  an  eniltndled  tube 
Inade  to  resemble  a  wax  candle. 

dainu.—l.  The  employment  of  a  ring 
with  hollow  and  ahade  in  the  reading  lamp, 
oe  described. 

2.  The  improtementa  in  indicating  and 
measuring  ikt  passage  Of  time  by  burning  a 
Motdle  lamp,  as  described. 

3.  The  ippiicatiOA  of  the  Argand-bumer 
principle  to  candle  lampa. 

4.  Tlie  improyement^  above  described,  in 
Applying  spirit  to  spirtt  lamps,  whereby  they 
are  rendered  aider,  more  pemct  eolnbostion 
9i  the  spirit  is  ensured^  and  a  better  light 
obtained. 


6.  Improrements  In  regulating  the  iupply 
of  oil  to  oil  lampa. 

6.  The  employment  of  an  external  casing 
for  burning  csn^Ues  u  described. 

Sptcifieaiian  Due,  hui  not  BmroUed. 

ALrnsD  ViNOUMT  Nnwrow,  of  Chan, 
oery-lane,  Middlesex,  mechanical  draughta- 
man.  Fir  Imjproeeeienle  in  ik*  prtpwaiion 
(f  nutteriaii  f&r  ik§  prodmetian  ^  a  eom- 
jiori/<OA  or  eompoHfioiia  tgfpHeable  to  tho 
numufaoturt  ^  HUtoiu,  ktUft  end  raior 
Amullar,  inialefidlff,  iber-AnoAt,  mul  olAer 
artiela  where  hordneoi,  etrengih,  and  durom 
Hlilg  are  required.  (Being  a  communica- 
tion.)   Patent  dated  March  83, 1850. 

Ortai  Atmotphiric  ITavi.^The  Spring  of  1M0 
WM  remarkable  fbr  a  contlnuoui  movement  west- 
ward of  the  atmosphere  for  the  space  of  seventeen 
days,  namely  f^om  the  1st  to  the  18th  of  February. 
The  mean  reading  of  the  barometer  during  that 
period  vras  fUlly  half  an  Inch  above  its  average  value, 
and  vrhen  the  crest  of  the  wave  was  over  Greenwich, 
the  reading  of  the  barometer  at  the  level  of  the  sea 
was  as  high  as  30*90  m.  The  base  of  the  wave  must 
have  been  in  extent  Just  about  equal  to  the  distance 
from  England  to  America;  for  it  appears  from  the 
*' Amerkan  Traveller,"  published  at  Boston  on  6th 
April,  1 850,  that  on  the  same  day  that  it  completed 
its  passage  at  Greenwich,  it  was  felt  for  the  first 
iXxAe  at  Boston  al  It  was  with  us.  It  must  have 
travelled,  therefore,  at  the  rate  ^  about  170  miles  a 
day. 

A  Modem  Antique. —  The  old  and  exploded 
"^'Tdheraeof  coupling  two  steam-boats  together,  and 
worJk^Dg  ihno  ^\>¥  one  ^mnynsft  wheel  placed  be- 
twieen  them,  has  been  Just  revived  urider  the  aus- 
pices of  Messrs.  Robinson  and  Rnssdl,  of  MUlwUll, 
in  a  vessel  called  (appropriately  eBoUxh)tk«0Mrfflf, 
which  made  iMr  arflteapefimental  trip  on  Tuesday 
, ,  tast.  The  %hiflB$  m  might  have  been  £prea»en,  has 
proved  a  decided  failure,  ane  took  two  hours  to 
go  frfHO  BlackwaU  to  €iayea«iid  agalpat  the  tide— 
.  a  distaece  usually  peifornied  ander  the  sakne  eir- 
cumsiancee  in  ane  hour  and  a  quartar. 

The  Colognt  Bridge.Sovae  time  ago  the  Prus- 
fiaa  Oovernment  offered  prises,  ^pea  to.  all  the 
WMid,  for  the  beet  plan  for  the  construction  of  a 
bridge  across  the  llhine,  between  Ueuts  and  Co- 
logno.  or  62  pJaps  preaeuted  48  were  rejected  by 
the  Committee  to  whom  the  dcclsioo  has  been 
telbrred,  and  H  were  Judged  worthy  to  oompete. 
JEveetnatiy  two  prises  were  a4iudged ;  ona  of  260 
geUen  Fzedericks  for  the  plan  presented  by  M.  J. 
G.  Schwedler,  of  Berlin,  and  the  second,  of  125 
.  fredericks,  to  that  presented  by  Captain  W.  Moor- 
som,  of  London. 
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HSMV  HoaMeWortti,  ef  Cottege  Mouse,  Lanark; 
North  witaiii,  ifva-^raMter,  for  ImprovesMSils  in 
the  roanufaetore  of  irtm  and  oiler  metals.  8tp- 
tember  26 ;  sia  masths. 

Alfred  Vincent  Mawton,  of  caamearjF-lane,  me* 
chaniosA  diaoghtnhaa,  for  trnprbvanenta  in  dvesng 
yarn>  ftott  in  manuiaoturiug  eettalii  woven  Jkbrlcs. 
(Being  «•  eOBmunicatien.)  fleptemieff  20 1  siz 
menthsv 


Liar  OP  soOTOtt  fatintA  tuom  29nd 

AUQuaT  to  22kx>  aii^feMntB.,  1850. 

Thomae  tuaas  Peterson,  Glasgow,  North  Bff tain, 
iain«ifaetvi«r  and  daiioe  pdatec,  for  <artaio  im- 
pnvMMVU  in  «hap»epasalioB  or  msnnftMFtnre  of 
textile  nurteiials,  and  in  the  finJalUng  of  woven 
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fabrics,  tnd  In  the  maehinerj  or  apparatus  used 
therein.    Augu«t  22  ;  six  months. 

Henry  Houldsworth,  of  Cotness-honse,  Lanark, 
North  Britain,  iron  master,  for  improyements  In 
the  manufacture  of  iron  and  other  metals.  August 
28;  six  months. 

James  Hall,  ofGeecross.  Chester,  machine  maker, 
for  certain  improTements  in  looms  for  ireaving. 
August  28  ;  four  months. 

Robert  Westmorland  Hutchinson,  of  Cambertrell, 
Surrey,  gent.,  for  certain  improvements  in  saw  sets, 
mallets,  and  other  tools,  and  In  apparatus  or  ma- 
chinery for  manufacturing  same.  August  28 ;  four 
months. 

Charles  Lamport,  of  Workington,  Cumberland, 
ship-builder,  for  certain  improvements  in  machinery 
or  apparatus  for  spinning  or  twisting  cotton  or  other 
ilbrous  substances.    September  2;  six  months. 

Astley  Paston  Price,  of  Margate,  Kent,  and  James 
HaTwood  Whitehead,  of  the  Royal  Oeoive  Hills, 
Saadieworth,  near  Maoohester,  for  improvements 
in  Altars.    September  2 ;  four  months. 

Frederick  Woodbrldge,  of  Old  GraveMane,  Mid- 
dlesex, engineer,  for  improvements  in  machinery 
for  manufacturing  rivets,  bolts,  and  screw  blanks. 
September  S ;  six  months. 

Wakefield  Plm,  of  the  town  or  borough  of  Kings- 
ton-upon-HuU,  in  the  county  of  the  same  town  or 
borough,  engine  and  boiler  maker  and  builder  of 
iron  steam  ships,  for  certain  improvements  in  the 
construction  of  boilers  and  funnels  of  steam  engines. 
September  4;  four  months. 

William  Joseph  Horsfall,  and  Thomas  James, 
both  of  the  Mersey  Steel  and  Iron  Works,  Toxteti^- 
park,  Liverpool,  Lancaster,  for  improvementv  m 
the  rolling  of  iron,  and  other  mctala*  September 
6 ;  six  months. 

George  Atwood,  of  Birmingham,  Warwick,  eop- 


per*rolIer  manufacturer,  for  a  new  or  improved 
method  of  making  tubing  of  copper  and  alloys  of 
copper.    September  6 ;  six  months. 

Thomas  Priestly,  of  Shuttieworth,  Lanesster, 
manager,  and  of  Richard  Hurst,  of  Rochdale,  io  tlie 
same  county,  cotton  spinner,  for  certain  improve- 
ments in  machinery  or  apparatus,  to  be  used  tot 
preparing,  spinning,  and  doubling  cotton,  wool, 
flax,  silk,  and  similar  fibrous  materials;  snd  alsola 
maehlntry  or  apparatus  for  preparing,  balling,  and 
winding  warps  and  yams.    Sept.  7 ;  four  mooths. 

George  Thompson,  of  12,  Park-road,  Befenfs- 
park,  Middlesex,  gent.,  for  certain  improvements 
in  machinery  and  apparatus  for  cutting,  dijcginf. 
and  turning  up  earth,  applicable  to  a^rieultafsl 
purposes.    September  16 ;  four  months. 

Christopher  Cross,  of  Fareworth,  near  Bolisn, 
Lancaster,  cotton  spinner  and  manufiscturer,  fn 
eert^n  improvements  in  the  manufacture  of  textile 
fabrics ;  also  in  the  manuflietnre  of  weuing  spparel, 
and  other  articles  from  textile  materials,  and  io  the 
machinery  or  apparatus  for  effecting  the  same.  Sep- 
tember 16 ;  four  months. 

John  Jamea  Greenough,  of  George- street,  Hsao- 
ver- square,  Middlesex,  gent.,  for  imptovemcnti  in 
obtaining  and  applying  motive  power.  (Being  i 
communication.)  September  17;  bix  months. 
^  John  Sidebottom,  of  Broadbottonv*  Chester,  ds- 
nufacturer,  for  improvements  in  looms  for  wesyia^ 
September  18;  six  months."         '      - 

James  Scott, of  Flilkirk,  SfMtng,  Morpilri^ala, 
ahipwiighti  f«F  eertnia  Iraprpveinfnts  in  Mki, 
slips,  and  appantus  coonccted  therewith.  Sep- 
tember 20 ;  six  months. 

'  Georg«  -Rbbbins,  of  fV)reflt-4oJlgB,'  nem'  Hfthe, 
S»i}thatnptomr«en«t.,.ft>r.i9pnivements  in  Uuiceil* 
struction  of  xaUwfiy,  c^lf^e^    ^ptembex  29 :  sifK 
months. ' 
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gTKBB's  PATBNT  WICK-SUSPBNDINO   AND  CUTTIKO  APPARATUS. 

Fig.  1  of  the  prefixed  engravings  represents  a  plan,  and  fig.  2  a  cross^seeiion  of 
the  ingenious  apparatus  to  which  we  referred  in  our  last  as  having  been  invented  by 
Mr.  William  Sykes,  of  York- street,  Westminsteri  for  suspending  and  cutdog  the 
wicks,  in  the  manufacture  of  dipped  candles.  AA  is  a  u*amework ;  B  a  groov^ 
roller  over  which  the  cords  of  twisted  or  plaited  cotton  are  passed  from  the  iMbbins, 
II;  C  is  a  dip  or  folder  (a  front  elevation  of  which  is  given  separately  in  Ag.  3), 
which  consists  of  two  principal  pieces  or  bars  a  and  6,  which  are  held  together  by 
means  of  two  sliding  clsmps  cc.  D  and  £  are  the  blades  of  the  scissors  or  cutter, 
the  former  being  fixed  and  the  latter  moveable.  F  is  a  trough  for  containing  a  liquid 
cement  compost  of  stearic  acid,  wax,  tallow,  or  any  other  suitable  ingredients,  which 
is  kept  in  a  melted  state  by  a  jacketing  of  hot  water,  or  air,  or  steam  ;  and  G  is  a 
table  which  supports  the  broach  or  rod  H,  by  which  the  wicks  are  suspended  during 
the  dipping  process,  and  which  is  made  square  instead  of  round  as  usual.  The  mode 
of  operation  is  as  follows: — The  cords  are  brought  down  from  the  roller  B  and 
secured  between  the  bars  a  and  b  of  the  clip  or  holder  C,  each  cord  being  left  pro- 
jecting about  an  inch  in  advance  of  the  front  edge  of  the  clip.  The  bars  a  and  b  are 
made  to  lay  firm  hold  of  the  cords  of  cotton  by  moving  the  sliding  clamps,  cc,  from  the 
ends  inwards,  which  brings  the  bars  in  consequence  of  the  wedge-shaped  ends  of  the 
upper  bar  a  closer  together.  The  cords  being  thus  secured,  the  clip  is  lifted  up,  and 
drawn  forward  by  the  workman,  after  which  the  free  ends  of  the  cotton  which  were 
left  projecting  from  the  clip  are  immersed  in  or  brushed  over  by  the  cement  in  the 
trough  F,  and  then  laid  on  the  top  side  of  the  square  broach  or  suspending- rod  H, 
to  which  they  are  then  made  by  a  slight  pressure  to  adhere  with  sufficient  firmness 
for  the  after  process  of  dipping.  The  clip  is  now  slackened,  which  is  done  by  movine 
the  clamps  cc  outwards,  and  pushing  them  sufficiently  far  back  over  the  cotton  and 
towards  the  bobbins  as  will  suffice  to  form  the  intended  lengths  of  wick.  The  clip 
is  then,  by  a  reverse  movement  of  the  clamps,  cc,  again  made  fast  upon  the  cottons 
and  placed  upon  the  table  K,  being  about  one  inch  behind  the  cutter.  The  move- 
able blade  E  of  the  cutter  is  next  brought  down  and  cuts  off  the  cottons,  leaving  them 
adhering  at  the  near  end  (by  means  of  the  cement)  to  the  suspending-rod  or  broach 
H.  The  broach  H,  with  the  wicks  thus  adhering  to  it,  is  next  plac^  in  a  dipping 
frame  of  the  usual  construction ;  and  so  other  broaches  are  similarly  filled,  as  many  as 
may  be  reqi|ired  one  after  the  other. 

The  two  bars  of  the  clip  C  mav  be  hinged,  so  that  when  opened  they  shall  allow 
the  cotton  t^  go  free,  but  when  closed  wiU  take  a  firm  hold  of  them,  as  shown  in  the 
cross  section  fig.  4. 
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(CoDtinu«d  from  page  174.) 

II.  On  some  of  th^  Fundamental  PrincipUi  of  Geometrical  Reasoning. 


Several  of  the  sumects  which  enter 
into  the  preceding  inc^iry,  as  to  the  ex- 
tent to  which  the  Greeks  had  carried 
their  researches  andset^d  the  "science 
of  method,"  have  yet  to  be  discussed; 
but  as  I  am  only  publishing  my  '*  notes,** 
not  a  systematic  worl^,  I  must  ha  per- 
mitted to  give  them  yearly  in  the  order 
in  which  I  originally  drew  them  up — 
with  no  other  bond  of  connection  tnan 
the  accidental  one  of  tlie  particular  course 
taken  by  my  own  thoi^ts.  This  might 
occasion  now  and  then  repetitions  of  the 
same  argument,  or  of  the  same  phraseo- 
logy ;  but,  these  being  associated  with  new 


adjuncts,  and  directed  to  different  pur- 
poses, will  hsrdly  be  deemed  mere  tan- 
tology.  Should  these,  however,  or  even 
greater  faults  than  these,  occur,  I  hope  I 
may  safely  bespeak  the  indulgenoe  of 
my  candid  reader,  and  shall  very  re- 
signedly submit  myself  to  the  censure  of 
the  uncandid. 

At  the  close  of  the  preceding  section, 
some  remarks  were  made  on  the  use  of 
formal  logic  in  geometry.  Several  other 
aspects  of  the  question  respecting  the 
essence  of  mathematical  reasoning  might 
be  found.  Where  they  are  imniaterial 
to  the  purity  and  progress  of  geometry, 
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it  does  not  fall  wtthin  my  plan  to  notice 
then ;  bat  a  few  very  perniciona  errors 
which  prevail  widely  amongBt  clasBes  of 
the  semi*  learned  in  such  matters,  must 
be  examined  at  sufficient  length  for  the 
purposes  of  correction. 

It  certainly  seems  strange  that  in  our 
own  day  there  should  exist  a  moment's 
debate  upon  such  doctrines  as  those  to 
which  l>QgaId  Stewart  and  Colonel 
Thompson  nave  given  celebrity,  and 
even  partial  currency.  They  both  agree 
in  this — that  it  U  not  upmi  tunomSf  but 
wpoA  d^nitiofUf  that  the  structure  cf 
eeientiflc  geometry  ie  to  be  raised. 

It  has  been  the  fashion,  since  the  adop- 
tion of  the  doctrines  of  Locke  in  this 
country,  to  look  with  superlative  con- 
tempt upon  everything  approaching  in 
form  or  effect  to  the  logic  of  Aristotle ; 
so  much  so,  indeed,  that  (though  it  has 
JbmuUly  retained  a  place  in  the  educa- 
tional syllabus  of  one  of  our  universities) 
the  judgment  of  any  man  is  at  once  im- 
pugned who  shall  venture  to  make  the 
least  allusion  to  it  in  the  course  of  a  dis- 
cussion. Practically,  logic  is  rather  classed 
as  one  of  the  follies  of  the  middle  ages, 
and  consigned  to  the  same  oblivion  as 
"  the  occult  sciences,"  than  as  an  organon 
for  the  discovery  or  establishment  of 
deductive  truth.  The  absurd  parodies 
upon  the  application  of  the  syllogism, 
wnich  seem  to  have  been  treasured  up  with 
miusual  care,  have  no  doubt  much  to  do 
with  this  effect;  but  yet,  that  sensible 
and  cultivated  men  should  class  the  sys- 
tem amongst  the  idle  and  contemptil)le 
heterodoxies  of  science,  is  almost  unac- 
countable. Common  eense  is  now  set  up 
as  the  universal  arbiter  between  truth 
and  falsehood.  "  A  man  of  one  subject " 
is  now  a  rarity  ;  "  all  men  are  all  things  " 
in  this  happy  intellectual  era  I  No  man 
mnst  be  unable  to  talk  on  all  possible 
snlgects,  if  he  would  maintain  his  social 
poflitioo  and  character  for  ability.  The 
most  profound  acquaintance  with  any  one 
subject,  or  even  of  several  collateral  ones, 
confers  little  popular  reputation  in  these 
days.  A  man  must  be  everything,  or  he  is 
nothing  1  That  man  must  possess  a  good 
share  of  moral  courage  who  can  venture 
to  acknowledge  his  ignorance  of  any  one 
of  the  recognized  subjects  of  cotemporary 
scientific  interest.  We  are,  indeed,  fast 
Tergmg  towards  a  race  of  "  dabblers  and 
gabblers.''  **  Common  sense"  is  die 
organon  by  which   such  wonders   are 


wrought ;  for  it  is  most  piously  believed 
that  the  application  of  this  engine  to  a 
few  facts  collected  at  random,  is  sufficient 
to  render  its  possessor  a  full-blown  man 
of  science.  Even  men  whose  acquaint- 
ance with  some  one  or  more  sciences  is 
really  profound,  and  who  will  not  admit 
the  raw  material  of  common  sense  to 
exclude  specific  methods  of  research  tn 
thoee  particular  sciences,  will  yet  con- 
tend for  its  paramount  authority  in  all 
others.* 

*  Th«  following  obsenratlont  of  Dr.  Whatslf  an 
both  pertinent  and  Judicioof  :— 

"  But  many  who  allow  the  use  of  syatematlc  piin- 
ciplea  in  other  thingi,  are  aeeustomed  to  ery  up 
oommon  sense  as  the  luflleient  and  only  safe  guide 
in  reasoning.  Now,  by  common  sense  is  meant,  I 
apprehend  (when  the  term  is  used  with  any  distinct 
meaning),  an  exercise  of  the  Judgment  unaided  by 
any  art  or  system  of  rales ;— such  an  ezerdse  as  wo 
must  necessarily  employ  in  numberless  cases  of 
daily  oocurrenoe;— In  which,  liaving  no  established 
principles  to  guide  us—no  line  of  procedure,  as  it 
were,  distinctly  chalked  out^we  must  needs  act  on 
the  best  extemporaneous  conlectures  we  can  fonn. 
He  who  is  eminently  skilftil  in  doing  this,  is  said 
to  possess  a  superior  degree  of  common  sense.  But 
that  common  sense  is  only  our  second  but  guide, — 
that  the  rules  of  art.  If  judiciously  fhtmed,  are 
always  desirable  where  they  can  be  had,  is  an  asser* 
tion  for  the  truth  of  which  I  may  appeal  to  the 
testimony  of  mankind  in  general,  wnicn  is  so  much 
the  more  valuable  inasmuch  as  it  may  be  accounted 
the  testimony  of  a<ioer«ari«f.  For  the  generality 
have  a  strong  predilection  in  favour  of  common 
sense,  except  in  those  points  in  which  they,  respec- 
tively, possess  the  knowledge  of  a  system  of  lolos; 
but  in  these  points  they  deride  any  other  who  trusts 
to  unaided  common  sense.  A  sailor,  «.  jr.,  will 
perh^s  despise  the  pretenalont  of  medical  men, 
and  prefer  treating  dlMase  by  common  sense:  but 
he  would  ridicule  the  proposal  of  navigating  a 
ship  by  oommon  sense,  wlthont  regard  to  the 
maxims  of  nautieal  art.    A  phyilelan,  again,  will 

Srhaps  contemn  systems  of  political  economy,  of 
fie,  or  metaphvsics,  and  insist  upon  the  superior 
sdom  of  trusting  to  common  senat  in  sueh  mat- 
ters; but  he  would  never  i4>prove  of  trusting  to 
common  sense  in  the  treatment  of  diseases.  Nei- 
ther, again,  would  the  architect  recommend  a  reli- 
anoe  on  common  sense  alone  in  building ;  nor  the 
musician  in  music,  to  the  neglect  of  those  systems 
of  rules  which,  in  their  respective  arts,  have  been 
deduced  fkom  seientiflc  reasoning  aided  by  expe- 
rienee.  And  the  induction  might  be  extended  to 
every  department  of  practice.  Since,  therefore, 
each  gives  the  preference  to  unassisted  common 
sense  onlv  in  those  cases  where  he  himself  has 
nothing  else  to  trust  to,  and  invariably  resorts  to 
the  rules  of  art  wherever  he  possesses  a  knowledge 
of  them,  it  is  plain  that  mankind  universally  bear 
their  testimony,  though  unconsciously,  and  often 
unwillingly,  to  the  preferableness  of  systematic 
knowledge  to  conjectural  Judgments."— Xoylc,  p. 
14-16. 

It  is  Just  thuswhen  the  practical  man  treats  mathe- 
matical science  with  contempt,  and  only  this  occurs 
when  he  knows  too  little  of  the  value  of  science  to 
estimate  its  worth,  and  too  little  of  its  processes  to 
be  able  to  use  them.  It  Is  Just  thus,  too,  when  the 
mathematician,  in  his  turn,  looks  with  disdain  on 
the  syllogism— proving  thereby  rather  his  iffnoranoe 
of  its  nature  and  functions,  than  the  superior  deve- 
lopment of  his  common  sense.  All  his  processes 
are  ratiocinatlve;  and  yet  he  r^ects  all  inquiry  into 
the  validity  of  the  Inftieneoi  which  he  draws,  and 
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I  anticipate  being  able  to  show  that, 
besides  the  hostility  to  which  the  Aris- 
totelian syllogism  was  subjected  in  the 
school  of  Plate,  on  the  ground  of  mere 
sectarian  faction,  there  were  other  and 
very  cogent  reasons  which  deeply  affected 
the  metaphysical  creed  of  the  Platonists. 
A  more  suitable  place  than  the  present 
will  occur,  farther  on,  for  the  discussion ; 
and  I  shall  here  merely  suggest  one  or 
two  considerations  respecting  the  prinei' 
pie  of  those  attempts  which,  age  after 
age,  haye  been  made  to  build  up  a  sys- 
tem of  **  geometry  without  axioms/' 

What  is  the  character  of  geometrical 
reasoning  P  Take  any  step  of  the  pro- 
cess at  pleasure,  after  the  very  earliest 
ones,  can  we  find  a  single  exception  to 
this  rule: — the  inference  of  a  third 
truth  from  the  previously  admitted  truth 
of  some  two  antecedent  ones  ?  And 
what  is  this  but  a  syllogism  ?  One  of 
its  premises,  indeed,  may  be  suppressed 
as  was  done  by  Euclid  and  the  antients, 
or  it  may  be  supplied  by  reference,  as  is 
now  generally  none  in  all  edition,  of 
Euclid :  but,  however,  this  may  be,  the 
process  is,  in  its  essence,  a  syllogistic 
one. 

I  have  already  remarked  ^p.  174)  upon 
one  feature  in  which  the  syllogism  essen- 
tially differs  in  its  mathematical  applica- 
tions from  all  others  : — that  t^  expresseg 
equaiiitf,  inequality ^  or  some  conception 
which  involves  these,  and  not  strict 
identity.  To  me  it  appears,  indeed,  that 
these  circumstances  ought  to  be  made 
(in  mathematical  logic,  I  mean)  a  part 
of  the  copula  itself  rather  than  of  the 

fredicate  of  the  proposition.  As  far  as 
know.  I  am  pecuhar  in  this  view,  and 
therefore  express  it  with  due  diffidence : 
but  still  it  is  not  a  view  of  yesterday's 
formation.  I  have  examined  it  again  and 
again,  in  every  way  I  could  devise.  The 
greatest  objection  that  I  can  anticipate 
is — that  it  would  sever  the  formal  appli' 
cation  of  bgic  to  mathematics  from  all 


sll  investigation  Into  the  laws  which  govern  inevit- 
able eonclueivenets. 

Logic,  indeed,  when  divested  of  the  silly  accre- 
tions of  the  schoolmen,  and  confined  to  its  legitimate 
purpose,  is  nothing  more  or  less  than  the  philo- 
sophy of  Just  inference.  It  simply  investigates  the 
circumstances  under  which  a  conclusion  is  legiti- 
mately inferred  from  the  premises,  and'  guards 
against  assuming,  as  common  sense  so  often  does, 
that  a  proposition  is  true  (not  in  itself,  hut)  as 
dependent  on  the  reasons  assigned.  It  has  nothing 
whatever  to  do  with  the  truth  of  the  premises— onlg 
with  the  validltifof  the  inference  from  them.  See 
!>•  Morgan's  "Formal Logic,"  Piet  and  elsewhere. 


its  other  applications ;  and  thus  create 
two  systems  of  logic  instead  of  one ;  or 
at  least  a  general  and  a  special  system. 
As  a  mathematician,  however,  this  would 
be  of  little  weight  with  me ;  but  as  a 
man  of  science  looking  to  the  general 
principles  of  scientific  method,  it  anpears 
to  me  to  be  matter  of  considerable  im- 
portance, and  gives  rise  to  many  interest- 
mgspeculations. 

There  is  a  popular  notion,  which  has 
been  afloat  from  immemorial  time,  that 
there  is  some  peculiarity  in  the  mathe- 
matical demonstration,  which  distin- 
guishes it  from  all  other  modes  of  proof 
— ^and  which  is  more  conclusive  than 
even  the  conclusions  of  the  indis- 
putable ''common  sense.*'  Nothing  is 
more  common,  even  now,  than  to  hear 
a  debater  affirm  that  he  has  *'  proved  his 
proposition  to  [by]  a  mathematical  de- 
monstration." Of  course,  persons  who 
employ  such  phrases  are  not  for  a 
moment  supposed  to  understand  in  what 
this,  to  them,  conclusive  mode  of  proof 
consists,  or  in  what  it  differs  from  any 
other  mode.  They  merely  mean  that 
they  have  placed  the  debate  in  such  a 
position  that  the  conclusion  is  irresist- 
ible, and  nothing  more.  It  shows  only 
this,  that  somehow  or  other,  there  is  a 
very  general  admission  made  by  com- 
mon consent,  that  the  conclusions  of 
mathematical  science  are,  incontrover- 
tible. 

There  is  yet  a  more  intelligent  and  cul- 
tivated class  of  minds — ^literary  men  in 
general — who  take  the  same  general 
view  as  to  the  conclusiveness  of  mathe- 
matical reasoning.  They,  however,  en- 
tertain the  idea  that  it  has  in  its  logic 
something  peculiar  to  itself,  or  else  that 
its  subject-matter  removes  it  from  the 
sphere  of  ordinary  logical  evidence.  In 
these,  or  some  such  conclusions  they 
rest  satisfied,  and  further  inquiry  is 
deemed  needless.  Against  this  view, 
logical  writers  have  strongly  protested ; 
and  with  an  earnestness  that  proved  their 
eiitimation  of  the  importance  of  the 
question. 

There  does,  however,  after  all,  reniain 
that  striking  difference  between  the 
copula  of  equality  and  copula  of  iden" 
tity,  to  which  I  have  referred ;  but  upon 
which  logical  writers  (studiously  one 
would  be  almost  led  to  believe)  avoid  all 
remark  or  explanation.  Might  not  some- 
thing be  due  to  this,  as  well  as  to  the 
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sabject  -  mttter  of  mathematics — space 
aod  number  ? 

But  to  return  to  the  ''geometry  with- 
out axioms,"  (or^  as  it  nas  been  con* 
sidered,)  "  the  geometry  of  Euclid  made 
perfect,'*  we  shall  be  able  to  dispose  of 
this  question  summarily. 

Erery  geometrical  argument  is  com- 
posed of  three  members,  expreued  or 
UMdentood — the  major  proposition,  the 
minor  proposition,  and  the  conclusion. 
One  of  these  propositions  is  invariably  a 
previoushf  -  admitted  truth,  and  the 
other  the  hypothetical  condition  of  the 
theorem,  or  some  conclusion  deduced 
from  a  comparison  of  it  with  another 
previous  trutn.  Open  the  "  Elements,*' 
where  we  may,  and  take  any  part  of 
any  demonstration  we  please,  we  shall 
find  this  to  be  verified ;  and  so  far, 
without  any  disputation  respecting  the 
copula  too,  we  shall  find  that  the  general 
system  of  Euclid  in  this  respect  con- 
forms to  the  ordinary  logical  rules. 

By  retracing  our  steps  from  any  as- 
sumed stage  in  a  system  of  geometrical 
development,  our  number  of  previaml^" 
demonstrated  truths  for  appeal  becomes 
gradually  contracted.  Whatever  be  the 
developed  svstem — Euclid's,  Legendre*s, 
or  even  Colonel  Thompson's — we  must 
at  length  come  to  a  Jiret  demonstrated 
truth.  How,  then,  was  this  demon- 
strated, seeing  that  there  was  no  antece- 
dent one  to  form  the  major  premis  of  the 
demonstration  ?  The  system  is  abruptly 
broken  here — the  chain  is  detached  from 
all  support— the  "gigantic  tortoise  that 
supports  this  world"  of  intellect,  is  itself 
"  supported  by  nothing."  The  truth  is, 
that  we  assume  the  wanting  premis  in 
this  case,  taking  care  that  it  snail  be  so 
simple  and  obvious  that  even  **  common 
sense''  shall  not,  with  all  its  *'  sharpened 
wits,"  be  able  to  dispute  it.  In  short, 
tre  make  an  awiom ; — and  we  make  it 
because  we  cannot  proceed  a  single  step 
without  its  aid. 

It  is,  indeed,  true  that  even  of  the 
axioms  really  used  by  Euclid  himself,  a 
small  number  only  of  them  are  put  down 
formally.  Occasionally,  they  are  ex- 
pressed in  the  places  where  their  use 
occurs,  as  in  the  earlier  part  of  i.  4 ;  but 
more  frequently,  they  are  tacitly  assumed 
without  any  remarx  whatever,  as,  for 
instance,  in  1. 10,  where  it  is  assumed  thRi 
the  line  which  bisects  the  angle  ACB 
will  meet  the  line  AB.    Euclid  might, 


it  is  truci  conformably  with  his  general 
aim  at  spiritualising  geometry,  have 
wished  to  diminish  his  number  of  axioms, 
as  he  did  the  applications  of  supraposi- 
tion,  and  the  employment  of  motion  gene- 
rally ;  but  there  is  no  reason  to  think  be 
ever  contemplated  getting  rid  of  them 
altogether.  In  all  cases  we  can,  therefore, 
only  look  upon  his  assumption  of  them, 
like  the  last  referred  to,  as  an  oversight. 
If,  however,  so  cautious  a  writer  as  Euclid 
could  commit  numerous  such  oversights, 
whilst  he  practically  admitted  the  neces- 
sity of  the  axioraative  class  of  propositions, 
we  can  scarcely  wonder  that  men  of  less 
disciplined  minds,  who  set  out  detsr^ 
mined  that  there  shall  be  no  axioms, 
should  commit  more  serious  oversights  of 
the  same  class.  This,  in  fact,  is  their 
whole  secret — that  of  foisting  in  tacitly 
a  series  of  axioms  tantamount  to  those  of 
Eaclid,  though  diflerently  expressed.  It 
would  be  very  easy,  were  it  worth  while^ 
to  show  that  in  every  attempt  to  dispense 
with  some  special  axiom  by  a  long  course 
of  reasoning,  some  axiom  tantamount  to 
that  with  which  it  was  proposed  to  dispense 
had  been  tacitly  assumed  in  the  course 
of  the  process.  The  12th  axiom  of  the 
first  book  of  Euclid  is  a  notable  instance. 
There  is  no  one  of  them,  perhaps,  which 
we  should  hesitate  to  receive  as  an 
axiom;  and  we  should  judge  of  their 
value,  not  by  the  greater  or  less  clear- 
ness of  our  conviction  ^for  there  is  sel- 
dom much  difierence  in  this  respect), 
nor  by  the  neatness  of  their  conception 
or  expression,  but  by  the  facility  with 
which  they  contribute  to  directness,  sim- 
plicity, and  brevity  of  the  demonstration 
into  which  they  enter  as  component 
parts.  My  own  objection  lies  against 
the  fundamental  mistake — that  if  no 
axiom  be  formally  enunciated,  no  axiom 
is  used.  Neither,  but  for  the  con- 
fusion it  invariably  creates  in  minds 
little  disciplined  (and  therefore  always 
ready  to  seize  upon  any  outrageous  notion 
which  more  steady-going  philosophers 
deem  heterodox)  with  respect  to  the 
fundamental  principles  of  rational  evi- 
dence, should  I  deem  it  of  so  much  im- 
portance to  inculcate  a  correct  view  of 
this  question. 
The  views  of  Dugald  Stewart*  on  any 

•  S«e  the  <*  Philoiophical  MagMlne"  for  Sep- 
tember, 1860.  All  the  papert  left  hw  thie  distin- 
guished metAphysician  and  philosopher,  t<>gether 
with  all  those  of  hU  illustrious  fititber,  Dr.  Matthew 
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rabjeet  mutt  always  be— for  his  was  a 
mind  that  looked  to  prineiples — ^treated 
with  becoming  respect  His  conclasion 
was,  that  geometrical  demonstration  ulti- 
mately resolved  itself  into  dependence 
on  definitions^  and  not  on  axioms ;  and 
that  wherever  an  axiom  made  its  appear- 
ance of  necessity,  it  was  only  a  definition 
in  disguise. 

For  instance,  he  considers  the  8th 
axiom  to  be  the  definition  of  equality , 
the  10th  as  the  definition  o^  a  straight 
Hne,  the  11th  as  the  definition  of  aright 
angle f  and  the  12th  as  a  demonstrable 
proposition. 

It  will  be  more  conYenient  to  discoss 
such  questions  as  these  when  we  come 
to  a  direct  examination  of  the  construc- 
tion of  "  Euclid's  Elements;"  and  merely 
to  give  in  this  place  a  few  general  re- 
marks on  the  system  proposed  by  the 
Edinburgh  Professor. 

Definitions  are  often  said  to  be  of  two 
kinds — of  the  word,  and  of  the  thing. 
It  appears  to  me  not  quite  accurate,  as 
long  as  the  word  is  otherwise  used,  to 
call  the  former  a  definition  at  all.  It  is 
merely  a  synonym — the  predicate  of  the 
proposition  which  affirms  synonymity 
being  a  single  term,  or  an  assemblage  of 
several.  Without,  however,  pursuing 
this  question,  or  even  disputing  upon  the 
cases  above  cited,  sufficient  reason  for  the 
rejection  of  the  proposed  system  may  be 
deduced  from  more  general  considera- 
tions. 

A  definition,  to  be  perfect,  must  con- 
tain a  clear  description  of  the  conditions 
that  properly  limit  **  the  subject :" — that 
make  it  what  it  is, — neither  less  nor  more. 
If  the  conditions  be  too  few,  innumerable 
subjects  besides  the  one  intended  to  be 
defined  would  be  included,  and  the  defi- 
nition, as  such,  would  be  indeterminate. 
If,  on  the  other  hand,  there  were  more 
conditions  than  these,  they  would  at  least 
be  superfluous  (like  Euclid's  definition 
of  similar  polygons);  and  the  superfluous 
may  be  incompatible  with  the  essential 
ones ;  and  therefore  the  definition  so 
formed  would  be  that  of  a  subject  whose 
existence  might  be  impossible.  All  the 
conditions  which  we  include  in  the  defini- 
tion of  a  subject,  beyond  those  which  pro- 
perly and  inevitably  limit  it,  will  be,  if 
consistent,  properties  of  it,  and  if  incon- 


Stewaxt,  hare  bean  wantonly  destroyed— aye,  wortt 
than  wantonly! 


sistent,  still  alleged  properties,  but  erro- 
neously so  alleged. 

But  can  we  not  give  two  separate  and 
independent    definitions    of    the    same 
entity  ?    Can  we  not  then  compare  these 
two,  and  thus  deduce  a  series  of  legiti- 
mate consequences  ?     Let  me  ask,  in 
return — ^how  is  it  to  be  known  that  these 
separate  definitions  are  those  of  the  same 
subject?     The  subjects    can  only  be 
known  to  be  the  same,  in  initioy  by  samS" 
ness  of  d^nition.      If  the  difierenee 
between  two  definitions  be  only  formal, 
or  merely  in  the  expressions  employed, 
they  are  virtually  but  the  same,  and  no 
truth  can  be  legitimately  deduced  from 
a  mere  grammatical  change.    If,  on  the 
contrary,  the  conditions  in  the  two  eases 
be  essentially  different  and  independeiit, 
there  is  nothing  whatever  but  mere  asser- 
tion to  show  Uiat  they  are  both  defini- 
tions of  the  same  subject.    The  condition 
in  one  definition,  that  is  not    also  in 
the  other,  is  never  anything  more  than 
aariom,  covertly  assumed  and  unjustifi- 
ably brought  in.    It  may,  indeed,  be  a 
demonstrable  proposition,  but  in  ita  mode 
of  introduction,  it  is  essentially  made  an 
axiom ;  and  thus,  besides  a  confusion  of 
ihe  first  principles  of  geometry,  there  is 
also  a  depravation  of  its  logical  process  in- 
volved in  this  attempt  to  found  geometry 
on  definitions  only.    As  an  instance,  let 
us  take  the  hyperbolic  paraboloid^  or 
nlan  gauche,  of  which  two  definitions 
nave  been  usually  taken  by  the  French 
geometers,  and  one  or  other  of  these 
employed  (even  by  the  same  writer), 
according  to  the  facility  with  which  it 
conduced  to  the  proof  of  any  specific 
ulterior  property.    As  the  surface  was  a 
generated  one,  either  genesis  might  be 
legitimately  employed  ;  and  even  had  the 
surfaces  bearing  those  separate  names  not 
been  classed  as  identical,  ooth  might  have 
been  used.    But  when  the  surfaces  gene- 
rated by  the  two  modes  (by  a  line  reatiDg 
on  two  given  lines,  and  being  always 
parallel  to  a  given  plane — and  as   that 
formed  by  the  motion  of  a  line  which 
always  moved  on  three  given  lines,  these 
given  lines  being  parallel  to  one  plane), 
were  called  by  one  name,  or  called  the 
definitions  of  the  same  thing,  the  pro* 
cess  was  no  longer  legitimate.     The  sur- 
faces generated  by  the  two  methods  being 
identical  is  thus  virtually  assumed,  or 
made  an  axiom ;   and,  indeed,    if  we 
judge  by  the  seeming  reluctance  of  our 
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iMtgiiuQiir-^coiiiclu  8  to  enter  upMi  vsy 
attempt  at  demoostratioD,  we  slwiild  be 
led  to  think  that  it  inrolTed  some  extra- 
ofdioary  difficult  jr.  That  the  proof  is  sim- 
ple enoogh  is  erident  from  what  is  done 
on  this  sobjeet  in  the  fortficoming  and 
final  number  of  the  "  Matbematieian ;  *' 
and  the  adoption  of  the  opinion  of  the 
two  surfaces  l>ein^  identical,  is  charao- 
teristic  of  the  "off-hand  method  of  in- 
ference" which,  amongst  the  French 
geometers,  is  analogous  to  our  own 
''common- sense  logic/'  firom  which,  hap- 
pily our  geometry  itself  has  kept  pretty 
much  aloof,  though  our  analysis  has  only 
partially  done  so. 

We  may  conclude,  then — 

(1.)  If  two  definitions  of  a  subject  be 
▼irtuallT  identical,  no  syllogism  can  be 
founded  on  them,  and  hence  no  geome- 
trical conclusion  derived  from  them, 
without  the  aid  of  an  axiom. 

(2.)  If  they  be  essentially  diflbrent, 
they  can  only  co-exist,  the  one  as  an 
inerirabl^  consequence  of  the  other; — 
either  as  a  direct  axiom  asserting  the 
identity  of  the  subjects  defined,  or  the 
one  dependent  on  the  other  as  the  result 
of  mathematical  demonstration. 

(3.)  No  system  of  geometry  can  be 
built  upon  definitions  alone,  without  the 
assistance  of  axioms^  in  the  ordinary 
sense  of  the  word. 

(7b  (e  continued.) 

A  SHORT  HSMOIR  01  RaUBlN  BURROW, 
THB  MATHRMATICIAN.  BY  THE  LATB 
J.  H.  8WALB,  R8a.r  OF  BRUNSWICK- PL  A  OB 
AOADBMT,  LrrBRPOOL. 

Sir, — When  the  late  J.  H.  Swale  pub- 
lished bis  Yalnable  ''Geometrical  Amase- 
ments,"  in  1821,  he  obserred  (page  129), 
"of  Reuben  Barrow — that  disttogoished, ele- 
gant geometer,  and  able  mathematician — I 
am  not  aware  that,  CTen  the  most  humble 
memoir  has  yet  been  giren."  Sympathy 
with  a  kindred  genius  appears  to  ha?e  in- 
duced Mr.  Swale  to  attempt  to  remedy  the 
defect ;  and  the  following  short  memoir  may 
be  eonaidered  as  a  tribute  of  esteem  to  Mr. 
Burrow's  eminent  attainmenta  in  geometri- 
cal seieuoe.  The  memoir  itsdf  was  pro- 
bably intended  for  publication  in  the  UnsT" 
fool  Apellonius,  had  that  azcellent  periodi- 
cal been  continued ;  but  as  sudi  was  not  the 
case,  the  MS.  has  ever  since  remained  in 


ine  poaaeasraD  os  bib  smi|  ina  prasen  j«  a. 
Swale,  Bsq.,  of  Liyerpool,  with  whose  Und 
permiaaion  I  have  great  pleasure  in  forward- 
ing a  Terbatim  transcript  for  inaertioR  in  the 
Moehmnies*  MofmHmo.  It  asay  here  he 
mentioBed,  that  Mr.  Swale  haa  traBsfortad 
the  whole  of  his  fother's  MSS.  into  my  poa- 
session  with  foil  permission  to  make  them 
publie.  Their  ffenerml  character  will  shortly 
be  described  by  a  gantleman  whose  ezertioaa 
in  the  eauae  of  seieiioa  are  beyond  all  praiae, 
and  I  hope  in  oourae  of  time,  if  health  per- 
mits, to  be  enabled  to  make  Mr.  Swale  a 
suitable  return  for  his  generosity,  and  add 
considerably  to  hie  father'a  already  extended 

fome. 

T.  T.  W11.XXNBON. 
Bwnlty,  Laaeaahire,  Saptamiwr,  S6, 1850. 

ia€fnovr» 

Reuben  Burrow  was  bom  on  the  30th 
of  December,  1747,  at  Uoberly,  near 
Shadwell,  a  village  about  five  miles  north- 
east of  Leeds  in  Yorkshire.  His  father, 
who  occupied  a  small  farm  in  that  neigh- 
bourhood, was  in  low  circumstances, 
but  bv  his  industry  he  raised  a  family 
of  eight  children,  and  his  integrity  and 
character  were  unimpeachable.  The 
subject  of  this  brief  memoir  was,  at 
^ve  years  of  age,  put  under  the  care  of 
an  old  woman  at  Shadwell  to  learn  his 
alphabet,  and  reading  made  easy ;  these 
he  soon  mastered,  and  his  father  was 
then  told  by  his  old  preceptress  that 
Reuben  must  now  have  some  abler 
teacher,  as  she  had  exhausted  her  stock 
of  information.  He  was  sent  to  a  master 
at  Wike,  who  taught  reading  and  writ- 
ing; the  old  man  at  the  end  of  three 
months,  finding  his  scholar  very  apt  and 
successful,  made  the  same  declaration 
as  the  old  woman,  and  Reuben  was  now 
kept  at  home  until  the  year  1758  or 
1759,  when  his  father  removing  to  a 
larger  farm  at  Round  hay,  near  Leeds, 
an  i^eemcnt  was  made  with  a  neigh- 
bouring schoolmaster,  to  send  him  a  day 
or  two  occasionally  when  he  could  be 
spared  from  the  labour  of  the  farm. 
The  time  he  continued  to  be  instructed 
in  this  way  is  not  exactly  knowui  but  it 
could  not  have  been  bug,  the  charge 
made  being  only  2s.  6d.;  nowever,  dur- 
ing this  term  he  had  advanced  into  Divi- 
sion.   After  continuing  at  home  again 
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about  two  yearsi  he  was  sent  for  three  or 
four  mouths  to  a  Mr.6rim8haw,who  kept 
a  respectable  boarding-school  in  the  vici- 
nity of  Leeds.  What  application  or 
what  progress  he  made  in  other  studies  I 
have  not  learned,  but  he  appears  to  have 
gone  through  the  principal  parts  of  com* 
mon  and  decimal  arithmetic  while  under 
the  care  of  Mr.  Grimshaw.  His  assist- 
ance in  the  farm  was  again  required, 
and,  of  course,  his  studies  were  once 
more  discontinued ;  but  Reuben's  ardour 
was  not  to  be  repressed — ^he  again  pre- 
vailed upon  his  father  to  send  him  to 
school ;  and  he  was  now  placed  with  a 
Mr.  Crooks,  master  of  a  commercial  and 
mathematical  school  at  Leeds.  Mr. 
Crooks  perceiving  the  capacity  of  his 
pupil,  found  himself  attached  to  him  and 
interested  in  his  progress.  He  now 
applied  himself  to  bookkeeping,  trigono- 
metry, geometry,  algebra,  fluxions,  and 
in  less  than  three  months  had  made  some 
acquisition  in  each.  Being  desirous  of 
trying  his  fortune  in  London,  a  friend 
procured  him  the  situation  of  under- 
clerk  to  a  timber-merchant ;  he  went  a 
few  days  to  Mr.  Crooks  to  make  himself 
perfect  in  the  mensuration  of  timber, 
and  then  set  off  for  London ;  this  was 
in  July,  1765, — he  being  now  in  his 
eighteenth  year.  He  appears  to  have 
performed  nearly  the  whole  distance  on 
foot;  as  I  find  a  minute  of  the  total 
expense,  amounting  to  Is.  lOd.  1  Time 
Si  days  I— Distance  200  miles !  I ! 

He  left  the  timber  business  at  the  end 
of  a  year,  and  engaged  as  teacher  in  a 
school  in  BunhilUrow :  he  soon  after 
went  to  Portsmouth,  and  there  opened  a 
school  for  himself.  About  the  year  1 770, 
he  seems  to  have  given  up  his  school, 
and  engaged  as  engineer  to  a  settlement 
that  was  projected  in  the  Isle  of  Borneo ; 
bat  this  engagement  proved  abortive, 
through  the  failure  of  the  project.  A 
Itttle  subsequent  to  this,  we  find  him 
situated  at  Greenwich,  as  Assistant  As- 
tronomer to  Dr.  Maskelyne;  he  conti- 
nued there  about  two  years,  when,  having 
taken  to  himself  a  wife,  and  concluding 
that  his  present  emoluments  would  not 
meet  his  certain  and  probable  exigencies, 
he  opened  a  boarding  and  day-school  at 
Greenwich.  I  am  not  aware  with  what 
success  he  met;  but  from  his  general 
habits  and  other  circumstances,  I  con- 
clude it  was  by  no  means  flattering,  since. 


in  1774,  he  was  associated  with  Br. 
Maskelyne,  in  Perthshire,  instituting  a 
series  of  observations  and  surveys  on  the 
mountain  Schiehallion.  Some  ground 
of  difference  seems  to  have  arisen  be- 
tween him  and  Maskelyne  before  the 
completion  of  their  inquiries;  for,  bj 
Burrow's  memorandums,  I  find  he  was 
left  (or  at  least  he  chose  to  stop)  to  finish 
several  matters  which  Mr.  Burrow  men- 
tions as  essential  to  the  survey.  In  dmng 
this,  he  states  particularly  the  cirenm- 
stance  of  the  doctor  having  denied  him  the 
use  of  a  theodolite  and  other  necesaary  in- 
struments. What  were  the  doctor's  foibles 
I  know  not,  but  I  am  apprehensive  that 
Burrow's  natural  composition  afforded 
nothing  very  conciliating — so  that  be- 
tween the  buckram  of  divinity,  tinselled 
with  F.R.S.,  and  the  unqualifying  repub- 
lican stifibcss  of  conscious  talent,  diseord- 
ance  might  be  reasonably  expected.  My 
memorandums  say,  that  after  this  he  was 
made  teacher  of  the  mathematics,  at  the 
drawing-room  in  the  Tower;  but  finom  a 
statement  of  his  own,  respecting  the 
emoluments,  it  appears  to  me  that  he 
attended  the  Tower  during  the  time  he 
was  at  the  Royal  Observatory.  How- 
ever, in  1782,  at  the  instance  of  Col. 
Henry  Watson  (his  warm  friend  and 
patron),  he  relinquished  all  his  engage- 
ments in  this  country,  and  went  to  India 
(I  suppose  in  the  capacity  of  civil  engi- 
neer to  the  East  India  Company) ;  where 
he  continued  to  the  time  of  hia  death, 
which  took  place  at  Buxor,  on  the  7th 
June,  1792,  in  the  45th  year  of  hia  age. 
Mr.  Burrow,  as  a  mathematician,  at- 
tained considerable  eminence; — as  an 
elegant  geometer,  in  particular,  he  stands 
highly  distinguished.  From  1776  to  the 
time  of  his  departure  for  India,  he  edited 
an  Almanack,  published  by  T.  Caman ; 
the  mathematical  department  of  which  is 
curious  and  valuable.*  He  also  pub- 
lished a  small  tract  on  **  PrqfectileM, 
and  a  Restitution  of  ApoUonius  on 
Inelinations"  in  4to. ;  both  of  which 
rank  him  as  an  able  geometer.  During 
his  residence  in  India,  he  published  seve- 
ral valuable  papers  in  the  "  Asiatic  Re- 
*eareh§9  ;*'  and  had  his  life  been  spared, 
his  labours,  I  have  no  doubt,  woula  have 


*  For  an  acoount  of  thii  ioterettiiig  Mrial,  refbc^ 
enee  may  be  made  to  my  oontributloaa  to  the  faia- 
tory  of  "  Mathematical  Periodicals,"  No.  xvIL,  In 
Nos.  1861  ■  4-6  of  this  Maguine.— T.  T.  W. 
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Biaterially  enriched   the  mathematical 


sciences. 


Mr.  Burrow  maried  Anne  Purvis, 
daughter  of  Mr.  Pur?is,  wholesale  poul- 
terer in  Leadenhall- street;  by  her  he 
had  four  children — three  daughters  and 
a  son,  all  of  whom  followed  him  to  India 
In  1790.  Some  time  after  his  death, 
they  returned  to  London,  where  the  wife 
and  two  daughters  died  soon  after ; — the 
remaining  daughter  married.  The  son 
obtained  a  lieutenancy  in  the  Company's 
aerrice,  and  returned  to  India,  where  he 
died.  I  have  not  been  informed  whether 
M^. Burrow's  son  inherited  a  portion  of 
the  father's  mathematical  talent ;  and  as 
genius  has  not  yet  by  Act  of  Parliament 
been  made  hereditary,  I  am  at  a  loss  to 
determine* 

Mr.  Burrow  in  private  life  had  some 
of  those  eccentricities  which  frequently 
attend  genius,  though  by  no  means  ne« 
oessarily.  After  the  ntes  of  Bacchus 
had  roused  his  energies,  I  am  told  he 
would  not  hesitate  on  some  occasions  to 
enter  the  lists  of  pugilism;  and  from 
bis  bodily  powers,  I  apprehend  he  was 
an  antagonist  rather  to  be  feared  than 
despised.  The  protracted  and  midnight 
revel  were  not  uncongenial  to  the  early 
habits  of  Reuben,  thoueh  those  habits 
were  far  from  dissipated.  His  natural 
powers  were  great,  but  his  education 
very  defective.  His  heart  was  good, 
but  his  habits  had  been  formed  by  casualty 
and  the  necessity  of  the  moment,  rather 
than  by  design  and  the  prudent  hand  of 

a  master. 

John  Hbnrt  Swalb. 


CHBAP    COOKBBT. 

Sir, — ^From  the  time  of  Count  Rum- 
ford  many  have  been  the  cottage  stoves, 
economical  ranges,  and  fire-places  that 
have  been  introduced, — some  of  them 
great  improvements  on  former  ones ; 
and  lastly,  Monsieur  Soyer's  magic 
stoves ;  yet  none  of  those  hitherto  on  sale 
are  calculated  to  dispense  with  attend- 
ance on  them, — an  important  considera- 
tion with  the  labouring  classes.  Expe- 
rience, notwithstanding,  has  ascertained 
the  practicability  of  forming  a  cooking- 
apparatus  easily  set  to  work,  and  after 


*On0of 
knowledge 
U  entitled 
Meetaanies, 
printed  in 
Uory,  old 


theie  papers  hat  reference  to  the  Hindoo 
of  the  Binomial  Theorem ;  and  another 
•ome  "  Hint!  RelatlTe  to  Friction  in 
/'  The  laft-named  paper  haa  been  re- 
vel, l!.,  pp.  204-220,  Legbown^a  Repo- 
aerie* ;  and  alio  in  the  Otntleatan'M  Ma- 
O^mpauion  for  1800«— T.  T,  Wp 


that  requiring  no  farther  attention  for 
many  hours.  It  happened  some  years 
ago  that  two  young  men— laboriously 
employed  as  learners  in  a  great  manu- 
factory, with  pay  of  a  shilling  a  day— - 
determined  to  confine  their  daily  ex- 
penses within  that  small  sum.  Dinners 
at  their  lodgings  as  gentlemen, — ^for  such 
they  were, — was  out  of  the  question ;  so 
was  dining  at  any  chop-house,  to  say 
nothing  of  the  attendant  loss  of  time 
and  temptations  to  idleness  and  dissipa- 
tion ;  they  decided  therefore  on  cooking 
for  themselves,  on  working  days.  For 
this  purpose  they  contrived  a  little  tin 
apparatus,  well  jacketed,  and  heated  by 
a  lamp,  which  they  set  to  work  before 
going  to  the  manufactory  in  the  morn- 
ing ;  at  their  return  home  at  one  o'clock 
a  dinner  was  found  ready,  hot,  savoury, 
and  nourishing.  A  variety  of  meats 
were  thus  cooked ;  the  favourite  dish  was 
mutton  stewed  with  rice,  which  came  to 
less  than  sixpence  a  head, — oil  for  the 
lamp,  and  seasoning  for  the  stew  in- 
cluded. These  gentlemen  are  now 
amongst  the  most  prosperous,  and  dis- 
tinguished for  skill,  in  the  branch  of 
mechanical  business  in  which  they  are 
engaged.  It  is  not  however  for  persons 
of  this  description  that  an  economical 
self*  acting  cooking-apparatus  is  most 
desirable,  but  rather  for  females,  who, 
to  earn  their  daily  bread  are  away  from 
home,  excepting  at  their  meal-times — 
though  many  a  young  man  would  fare 
the  better  by  the  use  of  it,  at  the  same 
time  that  it  might  enable  him  to  lay  by 
a  something  considerable  against  mar- 
riage, or  a  rainy  day. 

A  cheap  apparatus  of  the  nature  in 
question,  would  probably  be  best  of  pot- 
tery-ware :  Monsieur  Soyer*s  magic  stove 
is  advertised  at  thirty-five  shillings — too 
great  a  sum  to  be  afforded  by  laundresses, 
washerwomen,  &c.    In  France,  portable 
furnaces  for  cooking  with  charcoal  are 
made  of  fire-clay,  and  bear  a  heat  far 
exceeding  that  of  a  lamp ;  these  four' 
neaux,  as  they  are  called,  are  sold  retail 
in  great  numbers,  at  so  little  as  twelve 
sous  (sixpence)  each,  furnished  complete 
with  an  iron  grating  to  support  the  char- 
coal, and  with  a  band  of  iron  round  the 
stove  to   prevent  its    cracking.      The 
cooking  vessels  in  general  use  in  that 
country,  even  for  many    purposes   in 
superior  kitchens,  are  also  of  pottery, 
though  of  another  description,  and  of 
diflTerent  shapes,  sises,  and  prices  from 


270 


BLECTBIC  TfiLBdSAPHS. 


a  pennj  a  piece  upwards.  For  long-con- 
tinued  cookery,  pottery  is  superior  to 
metal  as  trausmittiDg  heat  less  suddenly, 
and  retaining  it  longer.  Earthenware 
vessels  are  more  easily  cleaned  than 
metal  ones,  especially  where  a  lye  of 
either  wood,  asnes,  or  soda  can  be  used 
for  washing  them. 

In  the  Museum  of  the  Royal  Botanic 
Garden  at  Kew,  there  are  specimens  of 
pottery  ftom  Para,  which  neither  break 
nor  bum  In  the  Are.  The  clay  of  which 
they  are  made  is  said  to  be  mixed  with 
the  ashes  of  the  caripa,  or  pottery- 
tree.  The  effect  of  mixing  wood  ashes 
with  potter's  clay  might  be  worth  a  trial 

M.  8.  B« 

tiaOTUC  TBLKORAPHS  —  PHOTOOKAPBIC 

maoiSTBaiva  m aonktio  instaoiibntb 

— VAPOUm  AND  STBAIC. 


Sir,  —  In  No.  1409  of  your  present 
Volume  there  is  a  notice  of  a  patent  for 
some  improvements  in  Electric  Tele- 
graphs— ^and  amongst  the  abstracts  of 
claims  is  the  following : — 

"8.  An  arrangement  for  sounding 
one  out  of  a  number  of  alarums.** 

It  is  impossible,  of  course,  to  infer 
from  this  brief  notice  what  are  the  par- 
ticulars of  the  invention,  and  I  am  not 
aware  of  the  mode  at  present  adopted. 
if  there  be  none,  by  which  one  only  out 
of  a  number  of  stations  may  be  signalled, 
then  I  would  propose  for  consideration  a 
plan  for  effecting  this  desirable  object 
which  occurred  to  my  mind  some  time 
ago. 

Let  the  above  figure  represent  a  wheel, 
with  marks  1,  3,  8,  and  4,  at  equal 
distanoes  on  the  circumference,  and  cor- 
responding in  number  to  the  whole 
number  of  stations,  say  60,  connected 
by  telemph. 

Let  the  axle  of  this  wheel  be  made  to 


tarn  once  in  a  minute  by  clockwork,  and 
the  wheel  be  so  placed  on  the  axle  that 
so  long  as  a  detent  D  rests  on  a  projec- 
tion P  (opposite  to  the  mark  O),  the 
wheel  shaft  be  at  rest ;  but  when  D  it 
lifted  (bv  electricity),  the  wheel  shaU 
have  sufficient  friction-hold  on  the  axle 
to  cause  it  to  turn  round  in  the  same 
time — that  is,  once  in  a  minute.  Now 
let  R  be  a  radial  arm,  capable  of  being 
placed  at  any  of  the  marks  1,  2,  3,  Stc, 
and  fUrniBhed  with  a  projection  T,  which 
sh^l  alwavs  psss  free  of  D,  but  be  cau^l 
by  a  catch  C,  provided  that  catch  de- 
scends when  T  is  within  a  certain  distance 
on  either  side  of  the  line  CM.  The 
catch  C  is  supposed  to  be  moved  by  elee- 
tricity,  and  if  it  falls  so  as  to  strike  T, 
the  wheel  will  be  stopned,  a  certain  cir- 
cuit completed,  and  a  bell  rung ;  hot  if 
C  does  not  fall  on  T,  it  will  be  wholly 
inoperative  on  the  machine. 

A  wheel,  similar  to  that  described, 
should  be  at  every  station,  and  In  geott^l 
the  radial  arm  R  at  each  station  should 
be  left  opposite  to  the  particukr  number 
denoting  that  station. 

Thus  the  arm  R,  at  No.  2  or  No.  27, 
will  be  at  angles  with  the  line  DM,  par- 
ticularly representing  such  stations  re- 
spectively. 

Supposing  magnets,  circuits,  and  bells 
to  be  so  arranged  that  the  bell  of  each 
station  shall  be  set  ringing  only  when  a 
current  is  completed  through  C  and  T, 
we  may  describe  the  action  of  the  instru- 
ment as  follows : 

1/  station  No.  20  req^dret  to  corre- 
spond  with  iVo.  85,  then— 

1.  Put  the  arm  R  opposite  the  mark 
85  on  the  rim. 

2.  Send  a  current  along  the  wire  which 
will  release  the  detents  D  ai  all  tk$  «l4^ 
tioHM,  and  all  the  wheels  will  commenoe 
moving  (at  nearly  the  same  rate.) 

3.  When  the  point  T  comes  under  C 
(that  is  in  85 -seconds),  the  similar  point 
at  sUtion  No.  85  will  then  be  beneath  its 
catch  I  therefore,  send  another  ourrent 
along  the  line,  which  will  sffect  only 
wheels  No.  85  and  No.  20,  and  will  ri^g 
the  hell  of  35. 

4.  After  the  communication  of  the 
message,  return  the  wheels  20  and  85  to 
their  original  position.  All  the  other 
wheels  will  have  gone  round  fbr  one 
minute^  and  will  tSmueives  have  tome 
into  the  exact  position  they  were  In  at 
first. 

By  this  means  the  average  liiae  (in 
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tbe  above  supposed  circumstances)  re- 
quired to  signal  one  station  would  be 
nslf  a  minute ;  but  if  that  should  be 
thought  too  long  (!)  the  wheels  might 
move  at  double  the  proposed  rate,  and 
tbe  convenience  of  this  plan  will  depend 
on  tbe  time  of  revolution  of  tbe  wheels, 
and  tbe  amount  of  margin  which  can  be 
permitted  on  either  side  of  a  perfect 
agreement  of  their  motions. 

We  shall  see  that  a  comparatively 
inaeeorate  adjustment  would  not  impair 
tlw  usefulness  of  this  simple  apparatus ; 
fer  if  the  catch  C  were  made  of  such  a 
breadth  as  to  operate  on  T  when  ft  is  at 
the  distance  from  tbe  line  MC,  repre- 
sented by  nearly  half  an  interval  on 
either  slae  of  that  line,  an  error  of  nearly 
half  a  second  in  a  minute  may  be  allowed 
without  deranging  tbe  instrument. 

In  your  notice  of  tbe  last  meeting  of 
the  British  Association,  I  observe  men* 
tion  made  of  some  magnetic-photogra- 
phio»  self- registering  instruments,  and 
that  this  application  of  light  has  been 
successful  at  the  Kew  Observatory. 
Abontfive  years  ago  I  thought  of  the 
same  mode  of  registering  magnetic  dis* 
turbanoes,  and  I  wrote  on  the  subject  to 
Lord  Roeee  and  Dr.  Lloyd. 

Fierbape  some  of  your  readers  are 
aeqnahited  with  the  kew  instruments 
alluded  to,  and  a  description  of  them 
would  probably  be  interesting  to  others 
as  well  as  to  myself. 

Will  any  of  your  correspondenti  give 
a  ffood  definition  of  "steam,"  partiou- 
Uny  distinguishing  it  from  "  vapour  ?  " 
The  only  one  which  occurs  to  me  is  this : 
— **Wlie&  heat  imparted  to  water  no 
longer  raises  the  temperature  of  tbe 
water,  but  is  wholly  absorbed  in  the 
production  of  vapour,  the  vapour  thus 
evolved  is  called  steam.'*  But  this  defi- 
nition is  faulty  when  we  suppose  artificial 
pressure  to  be  applied  to  the  water.  Can 
water  be  said  to  exist  in  four  states- 
solid,  liquid,  vapour,  and  steam  ? 
I  am,  Sir,  yours,  &o., 

John  MAcGaiooa. 

HoTTth,  Sept.  14, 1850. 


o«  Tn  LUVA&  soayAoa,  avo  its  naiA- 

'now     TO    TBAT    OV    Tila    BARTB. 


The  vast  namber  and  magnltttde  of  orater- 
formtd  moontalas  with  which  every  portion 


of  the  Moon's  surftice  appears  to  be  covered, 
has  led  Mr.Nasmyth  to  the  conclniion,  that 
these  crater-formed  motmtaina  are  really  the 
cratera  of  extinct  lunar  volcanoes  ;  pointing 
out  the  frequent  occnrranoe  of  the  central 
cone,  the  result  of  the  last  eruptive  effbrtR 
of  an  expiring  volsano,  a  feature  so  familiar 
to  all  those  who  have  obserfed  volcanic 
cratera  on  the  Earth's  surface.  This  central 
cone  Mr.  Nasmylb  sheared  to  exist  In  the 
majority  of  the  Inner  cratera ;  and  thereby 
drew  the  conclusion,  that  they  were  the 
reiult  of  the  same  kind  of  action  which  haa 
prodnced  them  on  the  volcanoes  of  the 
Earth.  The  cause  of  the  vast  numbers  of 
such  volcanic  mountains  with  which  the 
lunar  surface  is  bespattered  was  next  con- 
sidered, and  traced  to  the  rapid  consolida- 
tion and  contraction  of  the  crust  of  the 
Moon ;  whose  mass  or  bulk  being  only  ^  of 
that  of  the  Earth,  while  its  surface  is  tbe  ^, 
has,  in  consequence  of  these  proportions,  a 
radiating  or  heat  dispensing  surface  four 
times  greater  than  that  of  the  Earth  in  rela- 
tion to  its  bulk.  From  this  geometrical 
consideration  Mr.  Nasmyth  explained  how 
it  was  that  by  the  rapid  cooling  and  collapse 
of  the  crust  of  the  Moon  on  its  molten 
interior,  tbe  fluid  matter  under  the  solid 
emst  was  by  this  *' hlde-binding"  action 
forced  to  find  an  escape  through  the  saper- 
incnmbent  solid  crust,  and  come  forth  in 
those  vast  volcanic  actions  which  in  some 
remote  period  of  time  have  covered  ita  sur- 
face with  those  myriads  of  craters  and  vol- 
canic featurea  that  give  to  ita  surface  its 
remarkable  character.  The  cause  of  tbe 
vast  magnitude  of  the  lunar  cratera  waa  next 
alluded  to ;  and  assigned,  as  in  the  fbrmer 
case,  to  the  rapid  and  energetic  oollapae  of 
the  Moon's  crust  on  ita  yet  molten  interior, 
— the  action  as  regards  the  wide  dUpertiim 
of  the  ejected  matter  being  enhanced  by  the 
liffhtneu  of  the  erupted  matter,  seeing  that 
the  force  of  gravity  which  givea  the  quality 
of  weight  to  matter  on  the  Moon  as  on  the 
Earth  ia  so  very  mnch  less  on  the  surface  of 
tbe  Moon  than  on  the  Earth, — so  that  the 
collapse  action  had  to  operate  on  material 
probably  not  half  the  weight  of  cork,  bulk 
for  bulk.  Hie  causes  of  those  vast  ranges 
of  mountains  seen  on  the  Moon's  surface 
was  next  touched  on ;  and  Mr.  Nasmyth 
endeavoured  to  explain  them  by  tbe  con- 
tinued progresa  of  tbe  collapse  action  of  the 
aolid  Croat  of  tbe  Moon  crushing  down  or 
following  tbe  oontraeting  molten  interfav, 
which  by  the  gradoal  dispersion  of  ita  beat, 
would  retreat  from  contact  with  the  interior 
of  the  aolid  crust,  and  permit  the  crust  to 
crush  down  and  so  force  that  portion  of  the 
original  surface  out  of  the  way,  and  in  con- 
sequence of  this  action  assume  the  form  and 
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arrangemeiit  of  moantaia  ranges.  Mr. 
Nasmylh,  in  lUastration  of  this  important 
action,  adduced  the  familiar  case  of  the 
wrinkling  of  the  surface  of  an  apple,  by  rea- 
son of  the  contraction  of  the  interior  and 
the  inability  of  the  sutfaee  to  accommodate 
itself  to  the  change  otherwise.  The  moan- 
tain  ranges  in  question  Mr.  Nasmyth  con- 
siders to  be  nothing  more  or  less  than  the 
material  which  in  the  original  expanded 
globes  formed  the  comparatifely  leYel  crast 
of  the  Moon  and  Earth.  The  fall  of  the 
unsupported  crust  on  the  retreating  nucleus 
resulting  in  a  tremendous  splash  on  the 
subjacent  molten  mass  was  described  to  yield 
a  Yery  probable  explanation  of  the  appear- 
ance of  granitic  and  igneous  centres  of  cer- 
tain mountain  ranges,  as  well  as  the  injec- 
tion of  igneous  rocks,  in  the  form  of  trap 
dykes  and  basaltic  formations,  which  appear 
to  have  come  forth  in  this  manner  from  be* 
low  the  crust  of  the  Earth,  and  OTerlay 
formations  of  comparatively  very  recent 
formation.  The  origin  or  cause  of  those 
bright  lines  which  radiate  from  certain  toI- 
canic  centres  of  the  Moon's  surface  (Tycho, 
for  instance)  is  alluded  to,  and  illustrated 
by  a  Ycry  striking  experiment,  of  causing 
the  surface  of  a  globe  of  glass  filled  with 
water  to  collapse  on  the  fluid  interior  by 
rapidly  contracting  the  surface  while  the 
water  had  no  means  of  escape.  The  result 
was  the  splitting  or  cracking  up  of  the  sur* 
face  of  the  globe  in  a  multitude  of  radiating 
cracks,  whieh  bear  the  most  remarkable 
similarity  to  those  on  the  Moon.  Mr. 
Nasmyth  further  illustrated  this  subject  by 
reference  to  the  manner  in  which  the  surface 
of  a  frozen  pond  may  be  made  to  crack  by 
pressure  from  underoeatb, — so  yielding  ra« 
diatiog  cracks  from  the  centre  of  converg- 
ence,  the  chief  discharge  of  water  will  take 
place,  while  simultaneously  all  along  the 
lines  of  radiating  cracks  the  water  will  make 
its  appearance  : — thus  explaining  how  it  is 
that  the  molten  material,  which  had  in  like 
manner  been  under  the  surfice  of  the  Moon 
during  that  period  of  its  history,  came  forth 
simultaneously  up  through  the  course  of  the 
cracks,  and  appeared  on  the  surface  as 
basaltic  or  igneous  overflow,  irrespective  of 
surface  ineqiulities. — Proceedinfft  of  British 
AaioeiaiUm, 


ON  THE  Aia  AND  WATER  OF  TOWNS. 

(From  a  paper  on  this  subject,  by  Dr.  R.  A.  Smith, 
read  at  the  British  Association— Edinburgh  Meet- 
ing) 
It  is  a  matter  of  great  importance  to  find 

from  what  source  it  is  best  to  obtain  water 

for  large  towns,  and  how  it  is  to  be  collected. 

Regarding  the  conditions  of  many  springs. 


which  never  become  muddy,  but  poiaess  a 
constant  brilliancy  and  a  Yery  equal  tempe- 
rature at  all  seasons  of  the  year,  the  author 
thinks  that  there  is  a  purifying  and  coolhag 
action  going  on  beneath.  The  surface  water 
from  the  same  place,  even  if  filtered,  has 
not  the  same  brilliancy ;  it  has  not  the  same 
freedom  from  organic  matter,  neither  is  it 
equally  charged  with  carbonic  acid  or  oxy- 
gen gas,— there  are  other  influences  there- 
fore at  work.  The  rain  which  falls  has  not 
the  purity,  although  it  eomes  directly  liom 
the  clouds ;  it  may  even  be  wanting  in 
cleanness,  as  is  often  the  case.  Springs 
rise  through  a  great  extent  of  aoil»  and  col- 
lect a  considerable  amount  of  organic  salts; 
and  it  is  shown  by  Dr.  Smith  that  theur 
purity  is  due  entirely  to  the  power  of  the 
soil  to  separate  all  organic  matter,  and  at 
the  same  time  to  compel  the  mixture  of 
carbonic  acid  and  oxygen.  The  amount  of 
organic  matter  remov^  in  this  way  is  sur- 
prising, and  it  is  a  most  important  and 
raluable  property  of  the  soil.  The  change 
even  takes  place  close  to  cesspools  and 
sewen ;  at  a  very  short  distance  from  the 
most  offensive  organic  matter  there  may  be 
found  water  having  little  or  none  in  it.  Aa 
an  agent  for  purifying  towns,  this  oxidatioit 
of  organic  matter  is  Uie  most  extraordinaryt 
and  we  find  the  soil  of  towns  which  bave 
been  inhabited  for  centuries  still  posseesing 
this  remarkable  power.  St.  Paul's  Church* 
yard  may  be  looked  upon  aa  one  of  the 
oldest  parts  of  London,  and  the  water  from 
the  wells  around  it  is  remarkably  pure,  and 
the  drainage  of  the  soil  is  such  that  there  is 
very  little  of  any  salts  of  nitric  acid  in  it. 
If  the  soil,  says  Dr.  Smith,  has  such  a  power 
to  decompose  by  oxidation,  we  want  to  know 
how  it  gets  so  much  of  its  oxygen.  We 
must,  however,  look  to  the  air  as  the  only 
source,  and  see  how  it  can  come  from  i^ 
When  water  becomes  deprived  of  oxygen,  it 
very  soon  takes  it  up  again,-*8a  may  be 
proved  by  experiment.  This  shows  us  that 
as  fast  as  the  oxygen  is  consumed  by  tlie 
oiganic  matter,  it  receives  a  fresh  portion, 
eonveyed  to  it  by  the  porous  soil.  Several 
experiments  of  the  following  character  weom 
given,  to  show  the  filtering  power  of  the  aoiL 
A  solution  of  peaty  matter  was  made  in 
ammonia;  the  solution  was  very  dark,  so 
that  some  colour  was  perceived  throuf^  a 
film  of  only  the  twentieth  of  an  inch,  in 
thickness.  This  was  filtered  through  eand, 
and  came  out  perfectly  dear  and  oc^ourleas. 
Organic  matter  dissolved  in  oil  of  vitriot  was 
separated  from  it  by  a  thickness  of  atrafciim 
of  only  four  inches.  A  bottib  of  portar  was 
by  the  same  process  deprived  of  nearly  all 
its  colour.  The  material  of  whieh  this  frltsr 
is  made  is  of  little  importanoe.    Ono  of  tbs 
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forbid  mj  tbtj  tangnine  hope  of  great  and 
permanent  increase  in  the  sbipments.    To 
thoie  who  reflect  seriously  upon  these  facts, 
it  must  appear  a  matter  of  grave  importance 
how  any  continued  failure  of  cotton  crops 
is  to  be  met ;  and  not  only  so,  but  also,  how 
a  substitute  is  to  be  found  for  the  hitherto 
oonstantly  increasing  amount  of  those  crops; 
for  it  will  not  be  enough  to  provide  the  same 
amount  of  employment  as   before  for  our 
continually  growing  numben  in  a  branch  of 
industry  which,  by  ite  ordinary  operations, 
necessarily  brings  forward  those  increased 
numbers.    The  uneasiness  which  it  is  na- 
tural to  feel  under  the  circumstances  here 
described,  has  led  to  the  inquiry,  as  dili- 
gently and  as  carefully  as  opportunity  has 
allowed,  whether  some  substitute  or  auxiliary 
may  not  be  called  into  action  which  shall 
meet  the  evil  that  threatens  us ;  and  this, 
it  is  suggested,  may  be  found  in  a  kindred 
branch  of  manufacture — ^that  of  flax.  A  very 
few  years  ago,  when  first  anxiety  began  to 
arise  concerning  the  prospects  of  our  cotton 
manufacture,  the  resource  which  has  just 
been  named  did  not  present  itself.    At  that 
time,  our  linen  manufacture  had  not  made 
the  progress  by  which  it  is  at  present  marked 
"'^  progress  proportionally  equal  to  any 
that  has  been  made  at  any  time  in  the  cot- 
ton manufacture.     Hitherto  we  bare,  in  this 
kingdom,  been  greatly  dependent  upon  our 
foreign  importetions  for  supplies  of  flax ; 
and  while  the  law  imposed  restrictions  upon 
the  importation  of  grain  for  human  food, 
there  existed  a  kind  of  moral  impediment  in 
the  way  of  increasing  our  home  growth  of 
articles  for  any  purpose  not  of  equd  primary 
necessity.      That  impediment  is   now  re- 
moTed ;  and  there  can  be  no  reason  giTen 
why  our  fields  should  not  be  henceforth  usen 
for  the  production  of  any  article  that  prod 
mises  an  adequate  profit  to  the  farmer.    I- 
is  especially  desirable  so  to  apply  the  prot 
ductire  power  of  the  soil  for  the  snppl- 
of  articles  as  indispensable  to  the  suppory 
of  millions  of  people  as    com  itself;  and 
an  additional  inducement  to  the  growth  of  flax 
beyond  that  offered  by  other  articles,  may 
be  found  in  the  fact,  that  to  bring  it  to  the 
same  condition  as  that  in  which  it  is  usually 
imported  from  foreign  countries,  calls  for 
the  employment  of  a  considerable  amount 
of  human  labour.    There  is  no  part  of  the 
United  Kingdom  in  which  the  flax  plant 
cannot  suceessftdly  be  cnltiyated ;  and  there 
is  hardly  any  country  where  it  might  not  be 
brought  to  supply  our  defieiencies,  should 
such  arise.    It  should  not  in  any  degree 
interfere  with  the  prosperity  of  the  present 
race  of  cotton  manufacturen  if  flax  were  to 
be  substituted  in  part  for  the  material  now 
employed  by    them.     Some   changes  are 
donbtlets  necessary  in  order  to  adapt  their 


best,  according  to  Dr.  Smith,  as  far  as 
clearing  the  water  is  ooneemed,  being  of 
steel  fiUngs, — oxide  of  iron,  oxide  of  man- 
ganese, and  powdered  bricks  all  answering 
equally  well.  This  shows  that  the  separa- 
tion of  the  organic  matter  is  due  to  some 
peeuMar  attraction  of  the  surfaces  of  the 
porous  mass  presented  to  the  fluid 

OH  THX  BPBHTITUTION  OV  FLAX  VOR  COT- 
TON IN  TBM  MANUFACTURE    OF    CLOTH. 
BT   O.  R.   PORTBR,  SSQ. 

The  fear  of  being  dependent  upon  foreign 
eonntries  for  the  supply  of  any  article  of 
first  necessity  has  often  influenced  the  mind 
of  the  pubBc,  although  the  cases  can  be  but 
very  few  in  which  that  fear  can  haTC  any 
jnst  foundadoD.  It  must  be  erident,  upon 
the  slightest  reflection,  that  if  the  industry 
and  capital  of  any  country  hare  been  applied 
to  the  produetion  of  any  article,  the  market 
for  which  is  habitually  found  in  some  other 
oonntry,  it  must  be  at  least  as  disastrous  for 
the  producing  country  to  be  deprired  of  its 
market  as  it  oould  possibly  be  for  the  con- 
snming  country  to  hare  ite  supplies  cut  off. 
In  point  of  fact,  both  countries  would  ne- 
cessarily be  placed  by  the  interruption  in 
tiie  same  condition  of  distress,  since,  to  be 
in  a  condition  to  deal  together,  both  must 
be  producing  and  both  consuming  countries. 
There  are  dreumstanoes,  however,  under 
which  it  might  be  unwise  for  a  country 
to  be  willingly  dependent  upon  another  for 
the  meana  of  setting  its  industry  in  motion, 
Tis.,  when  the  causes  of  the  interruption 
that  will  operate  injuriously  are  beyond  the 
control  of  the  country  of  supply  ;  and  such 
a  case  actually  existo  in  respect  of  the,  to 
us,  all-important  article— cotton.  Our  sup- 
ply of  cotton  has  hitherto  been  drawn  in 
▼ery  fluctuating  proportions  fh>m  British 
India,  Brasil,  Egypt,  our  West  India  Co- 
loniea,  and  the  United  Stetes  of  America. 
From  this  last-named  country  the  quantities 
were  for  a  long  series  of  yean  in  a  continual 
condition  of  increase.  From  Brazil  our 
importations  have  sensibly  lessened  without 
any  reasonable  prospect  of  futore  increase. 
From  Egypt  the  quantities  fluctuate  Tio- 
tently,  and  depend  greatly  upon  causes  not 
lUling  within  ordinary  commercial  eonside- 
imtiona.  In  the  British  West  Indies  the 
cnltiTUtion  of  cotton  has  for  some  time 
oeaaed  to  form  a  regular  branch  of  industry, 
and  it  is  hardly  to  be  expected  that  having 
thna  ceased  to  be  proflteble  when  prices  in 
Eunope  were  uniformly  at  a  higher  level 
than  they  have  been  for  now  a  long  series 
of  yean,  the  cultivation  of  cotton  to  any 
important  extant  will  be  resumed  in  these 
colonies.  From  British  India  the  quan- 
tities received  depend  npon  a  different  set 
of  drcumstanoea,  but  of  such  a  nature  at  to 
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present  machinery  for  the  spinning  of  flax, 
bnt  not  to  any  important  extent ;  and  the 
expense  to  which  the  proprietors  might  thns 
be  subjected  would  be  well  compensated 
during  the  first  year  of  short  supply  of  cot- 
ton that  might  arise,  by  the  security  that 
thev  would  feel  in  the  future  regularity  of 
their  operations  ;  assured  as  they  then  would 
be  against  the  irregularity  of  seasons,  or 
those  disturbances  which  have  arisen,  and 
which  always  may  arise,  to  disarrange  their 
operations  and  to  interfere  with  the  regular 
employment  of  their  hands.  It  would  not 
appear  diflScult  so  to  order  the  arrangements 
of  a  spinning-wheel  or  a  wearing  shed  that 
both  flax  and  cotton  might  be  included 
within  its  operations,  and  that  the  prepon- 
derance in  those  operations  might  be  given 
from  time  to  time  either  to  the  one  or  to  the 
other,  according  to  the  capabilities  of  the 
markets  of  supply  on  the  one  hand,  and  the 
requirements  of  the  markets  of  consumption 
on  the  other. — AtheruBum  Report  qf  PrO' 
eeedingt  qf  Britith  AftodatUm. 


THB   gVBMARINB   ■I.BCTRIC  TBLBOftAPH. 

Mr.  J.  J.  Lake,  of  the  Ordnance-ofllee, 
Plymouth,  proposes  (Mining  Journal^  No- 
▼ember  20),  in  order  to  prevent  injary  to  the 
telegraph  wires,  from  the  nature  of  the  bot- 
tom, to  suspend  them  by  corks,  placed  at  in- 
tervals, and  to  secure  them  to  the  bottom  by 
anchors,  or  a  dead  weight,  at  certain  greater 
distances.  *'  By  this  means,''  he  says  ''the 
distance  from  the  bottom  could  be  regulated 
at  pleasure.  The  suspension  of  the  wires 
would  render  them  more  easy  of  access ;  for 
at  each  anchor,  or  weight,  a  small  buoy,  with 
a  flag,  could  be  secured,  which  would  indi* 
cate  exactly  their  locality ;  and,  In  the  event 
of  accident,  they  could  readily  be  found. 
Had  this  plan  been  adopted,  the  injury  to 
the  wires  off  Cape  Grinez  could  not  have 
occurred,  as  no  part  of  the  wire  would  have 
touched  the  bottom.  Very  little  inconve- 
nience and  injury  would  also  result  to  fisher- 
men and  mariners ;  for  the  line  of  flags,  or 
beacons,  would  point  out  the  neighbourhood 
of  the  wires,  and  but  a  comparatively  small 
9pace  of  ground  would  have  to  be  left  utt> 
touched  by  theuL^ 
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CASK   OF    INFRINOBMBNT    OF   RBOISTBRED 

DB8IGN. 

Guildhall.  —  lat   October,   1850. 

Before  Mr,  Alderman  Wilson. 

John  Beeael  appeared  in  answer  to  an  in- 
formation charging  him  with  infringement 
of  a  registered  design  for  a  newly-invented 
ventilator,  registered  in  the  name  and  on 
behalf  of  William  Dixon,  of  Liverpool, 
Jan.  7,  1849. 


Mr.  Hindmarch  appeared,  faistmeted  by 
Mr.  Jerwood,  for  the  Plaintiff.  The  De- 
flsndant  conducted  his  own  defence. 

Mr.  Hindmarch  briefly  stated  that  the 
present  information  was  prepared  aecordmg 
to  the  statute  6th  and  7th  of  Victoria,  c.  $5, 
and  charged  the  Defendant  with  pirating  a 
new  and  original  design  for  an  article  of 
utility,  by  making  a  rentilator,  and  also  by 
selling  the  same  after  due  notice  had  been 
given  to  him  to  refrain  Arom  so  doing,  as  it 
was  a  registered  article.  The  registered 
design  was  constructed  to  fit  into  a  window, 
instead  of  an  ordinary  pane  of  gtasa,  and  bo 
contrived  that  by  pulUng  a  oord  on  one  Mm 
the  Yentilator  was  put  into  action  so  aa  to  be 
opened,  and  anotlier  on  the  other  side  closed 
it  again.  That  Defendant's  TentUmtor  was 
made  in  the  same  way,  but  had  a  metRl  in- 
stead  of  a  wooden  frame,  and  the  principd 
screw  on  which  the  ventilator  acted  was 
curved  to  allow  the  pane  to  open  on  a  hiBgn, 
instead  of  a  straight  screw,  with  a  joint 
the  pane,  to  which  It  was  attached,  aa 
the  ease  with  Complainant's  article. 

Witnesses  on  the  part  of  the  Complainant 
appeared,  and  proved  that  they  had  seen 
Tentilators  in  the  course  of  mannfaetwe 
in  Defendant's  premises,  and  that  he  had 
sold  them  after  notice  had  been  served 
upon  him  prohibiting  him  from  making  or 
selling,  such  being  a  piracy  of  the  registered 
design. 

The  certificate  of  registry  was  put  in  be- 
longing to  the  Complainant,  when  it  was 
found  that  Defendant  had  not  mannfaetored 
his  article  wiUiin  nearly  two  years  after 
Complainant  had  his. 

Alderman  Wilson  said,  that  a  more  baie- 
faced  piracy  he  had  never  seen.  It  was  a 
very  clever  invention,  and  he  thought  lir. 
Dixon  ought  to  have  had  at  least  seven 
years'  protection,  instead  of  the  three  yean 
granted  by  the  Act,  to  recompense  him 
for  his  ingenuity.  It  was  quite  clear  that 
Defendant  had  been  guilty  of  both  making 
and  selling  the  article  alleged  to  be  a  piracy 
on  Mr.  Dixon's  design,  and  he  should  there- 
fore inflict  a  fine  of  30/.  for  eaoh  ofRsnGe. 
and  order  him  to  pay  10/.  expenses. 

Mr.  Hindmarch  offered  the  Defendant  a 
mitigation  of  the  penalties  if  he  would  un- 
dertake to  discontinue  the  piracy. 

The  Defendant  said  he  would  take  tte 
opinion  of  counsel  upon  the  subject,  but  be 
could  not  promise  to  refrain  from  continuing 
the  manufacture  of  the  registered  design 
claimed  by  Mr.  Dixon.  And  that  he  could 
not  afford  to  pay  70/.,  as  his  drcumstaneea 
would  not  allow  him  to  raise  such  a  large 
amount. 

It  was  afterwards  arranged  between  the 
parties  that  the  Defendant  should  hare  Haw 
to  pay  the  fine  and  ezpetflet. 
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iPBCIFIOATIONS  OV  BN0LI8H  PATBMT8  BNROLLKD  DUUNO  THB  WUK,  BNOIKO 

OOTOBBE  3bd,  1850. 


Thomas  Dickason  RorcBt  of  Dnmio 
lamford  Houie»  Ayr,  North  Britain,  Esq. 
Far  ifiyirovemmts  in  teparatinff  varioMt 
maiiert  tuually  ftmnd  combined  in  eertain 
MaeeharhM,  ioHne,  and  Ugneoui  ekbetancn* 
(A  eommiiiiiofttion.)  Patent  dated  Mardi 
26,  1850. 

The  first  three  of  the  improTementi  em- 
braced in  the  present  speeiftcation  have 
special  referenee  to  the  oentrifogal  acting 
machines  which  liare  of  late  years  been  so 
eztensirely  employed  for  drying  parposes* 
and  more  recently  in  the  purification  of 
sugar.  (See  notices  of  former  patents ;  <tf 
Seyrig's,  which  was  the  first,  yoI.  39,  p. 
237— Keely  and  Alliott's,  toL  44,  p.  420, 
and  Finxel's,  toI.  52,  p.  319.) 

1.  Mr.  Rotch's  first  improrement  has  for 
its  object  to  prevent  or  eonnteraet  tlie  oscil- 
lation of  the  drum  on  its  axis  when  in  rapid 
motion,  and  consists  in  the  application  of  a 
hanging  weight  suspended  from  thesoclcet 
of  &e  yertical  shafts— such  socket  having  a 
hemiipherical  flange  or  other  eontriyanoo 
for  allowing  motion  in  the  nature  of  a  nni- 
Tarsal  joint. 

2.  Or,  the  tendency  to  oscillate  may,  ft 
ia  stated,  be  got  'rid  of  altogether,  and  the 
eonseqnent  loss  of  power  by  friction  aToided 
by  stepping  the  yertioal  aiis  within  a  cirdo 
of  conical  friction  rollers  bearing  up  againat 
it. 

3.  When  such  machines  are  employed  in 
the  purification  of  sugar,  it  is  usual  to  iqjeet 
a  portion  of  syrup  in  order  to  assist  the 
discharging  process.  Mr.  Rotch  proposes 
to  use  for  this  purpose  syrup,  which  has 
been  prcTiously  supplied  from  the  Tscuum 
pan  into  large  coolers,  and  consequently  in 
large  crystals,  of  the  density  of  30"*  to  35** 
Beaom^,  and  at  a  temperature  of  120^  to 
125*"  Fahrenheit.  Syrup  of  this  quality  is 
stated  to  act  more  effeetually  than  any 
other. 

4.  For  the  purpose  of  refining  sugar, 
Mr.  Botch  suggests  the  application  of  wool- 
len, linen,  or  cotton  fabrics,  along  with 
sponge,  or  some  other  suitable  spongy  ma- 
terial. The  sugar,  while  in  moulds,  h  to  be 
twioe  liquored  with  a  solution  oomjKMed  of 
two  quarts  of  syrup,  of  the  density  of  34° 
Bcaum^,  and  half  tnat  quantity  of  distilled 
water ;  a  piece  of  cloth  is  then  to  be  laid  on 
the  top  of  the  mould,  and  on  the  cloth  a 
sponge  of  \\  or  2  inches  thidmess.  The 
doth  and  sponge  are  to  be  saturated  and 
re-saturated  with  filtered  water,  decreasing 
the  quantity  at  eadi  sucoesnTO  wetting 
during  two  days  s  at  the  end  of  whidi  time 


the  sugsr  will,  it  b  said,  be  perfectly  deco- 
lorized, refined,  and  whitened. 

5.  Mr.  Rotch  claims,  finally,  the  "  exclu- 
sive right  and  privilege"  to  the  application 
of  centrifugal  machines  to  the  treatment  of 
saline  substances.  The  salt  to  be  operated 
on  is  placed  In  the  drum,  and  moistened 
with  pure,  fresh,  or  salt  water.  The  action 
of  the  machine  expels  the  water  and  other 
impurities,  and  the  salt  is  left,  in  a  refined 
and  almost  dry  state,  adhering  to  the  sides 
of  the  drum. 

James  Pbbbob,  of  Hereford,  shoemaker. 
For  certain  ia^rovemente  in  mill*  and 
maehinerjf  igfplieable  to  the  threehing  and 
grinding  of  eomf  the  manufaeture  of  eider ^ 
and  other  eimUar  pnrpoeee.  Patent  dated 
March  26,  1850. 

The  improTcments  described  by  Mr. 
Freece,  and  to  whidi  he  lays  exdusiye 
olaim,  are 

1.  An  arrangement  whereby  the  main 
driving  shaft  of  water-mills  can  be  detached 
from  the  water-power  wheel-gearing,  and 
driven  by  manual  power ;  or  by  which,  in 
the  event  of  the  supply  of  water,  as  fre- 
quently happens  in  dry  seasons,  not  being 
suffident  of  itsdf  to  driye  the  mill,  manual 
power  may  be  made  use  of  as  an  auxiliary 
to  compensate  for  the  defidency  of  water 
power.  For  this  purpose  the  shaft  is  fitted 
with  a  boss  and  stud-holes  for  the  insertion 
of  leversy  by  which  the  shaft  is  turned  in 
manner  similar  to  worldng  a  capstan. 

2.  The  employment  of  an  extra  driving 
whed  in  thrashing  machines,  and  cyder 
presses,  and  other  hand  machines,  or  mills 
of  a  similar  description. 

3.  The  employment  of  two  or  more 
driving  wheels  and  handles  in  hand-mills  or 
machines,  whereby  several  persons  can 
dmidtaneoudy  work  or  turn  sueh  machines. 
And, 

4.  The  employment  of  fast  and  loose  pul- 
leys, and  belts  or  bands,  for  driving  sudi 
mschines  from  a  suitable  prime  mover,  in- 
stead of  handles  ibr  actuating  them  by 
manud  labour. 

EvAK  Lbzoh,  of  Miles  Platting,  near 
Manchester,  cotton  spinner.  For  eerttdn 
imiprooemente  in  wutehinerg  or  oftparaiue 
for  preparing  and  tpinning  cotton  and  other 
flbrema  enbetaneet.  Patent  dated  March 
26,  1850. 

The  improvements  claimed  under  the 
present  specification  are  as  follows : 

1.  In  oarding  machines— the  employment 
of  an  endless  traTcUing  sheet  of  cards  or 
*'  flats,"  the  dents  or  cards  of  which  sre 
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set  in  traniverse  strips  with  intermediate 
spaces — travelling  flat  cards  under  the  main 
carding  cylinder,  whether  applied  to  the 
upper  or  under  side  of  such  cylinder — and 
a  fancy  roller  for  stripping  the  main  cylin- 
der, haying  only  a  portion  of  the  surface  of 
the  cloth  with  cards  thereon. 

2.  In  lap  tables — the  employment  of  a 
tapering  table  furnished  with  a  guide  and 
callender  roller,  whereby  the  ends  or  slivers 
are  taken  from  the  cams  and  delivered  in  a 
right  line,  side  by  side,  to  the  lapping 
machine. 

3.  In  slubbing  and  roving  frames — the 
employment  of  a  revolving  bolster  and  step 
— an  arrangement  for  dispensing  with  the 
cone  commonlyjused  in  such  machines,  which 
consists  in  driving  the  bobbins  at  an  uniform 
speed  through  the  set,  and  causing  the  bob- 
bins to  act  as  such  in  filling — and  also  driv- 
ing the  spindles  of  slabbing  and  roving 
frames  by  means  of  a  zig-zag  strap  or  band. 

4.  A  method  of  driving  the  spindles  of 
those  machines  In  which  spindles  are  em- 
ployed, by  means  of  the  edge  of  flat  belts  or 
bands. 

5.  The  employment  of  paper  or  other 
flexible  tubes  in  place  of  bobbins,  such 
tubes  being  of  greater  length  than  the  lift  of 
the  copping  rail. 

6.  The  application  of  a  tapering  motion 
to  throstles,  whereby  both  ends  of  the  cop 
may  be  formed  bevilled,  or  inclined  alike, 
and  all  the  complicated  machinery  hithrito 
employed  in  forming  a  cop  upon  throstles 
similar  to  a  mule  cop  dispensed  with.     And 

7.  The  employment  of  cast  iron  instead 
of  steel  in  forming  spindles,  as  being  less 
costly  and  more  durable  material. 

JosKPH  Thbodork  Clbmchard,  of  Paris, 
manufacturing  chemist.  Pbr  certain  tm- 
provements  in  the  application  qf  orchii  to 
the  proceteee  of  dyeing  and  printing  in 
colours,  and  aleo  an  improved  apparatus  to 
be  employed  in  the  operation  of  dyeing, 
Pfttent  dated  March  26,  1850. 

1.  The  orchil,  or  lichen  in  ils  natural  or 
imported  state,  is  proposed  to  be  used  and 
applied  in  combination  with  alkalies  and  lime 
to  the  direct  dyeing  of  wood  and  silk,  and 
wool,  and  silken  fabrics.  This  operation  is 
performed  by  mlziog  together  40  to  50  gal- 
lons water,  and  40  to  50  lbs.  quick  lime  re- 
cently slacked ;  the  mixture  is  allowed  to  set- 
tle, and  the  clean  liquor,  after  being  decanted, 
b  boiled  with  five  to  seven  ounces  good  clean 
soda  ash,  and  180  to  220  lbs.  (in  proportion 
to  the  depth  of  colour  required)  orchil,  pre- 
viously ground.  The  cloth  to  be  operated 
on  may  either  hn  boiled  now,  or  after  boil- 
ing the  orchil  till  a  sufficient  quantity  of 
colouring  is  extracted,  and  the  dyewater 
may  be  poured  off  and  used  as  required. 


On  removing  the  cloth  from  the  dyeing 
boiler  it  is  to  be  immersed  in  a  solution 
composed  of  dyewater  and  caustic  am- 
monia, the  quantity  of  which  should  be 
equal  to  about  20  per  cent,  of  the  orchil 
used  in  making  the  decoction. 

Mr.  Clenchard  specifies  also  the  applica- 
tion of  orchil  in  its  natural  or  unprepared 
state  in  comb  nation  with  alkalies,  and  with 
or  vnthout  lime  to  the  printing  of  woollen 
fabrics*  For  this  purpose  the  liquor,  com- 
posed as  above  described,  is  reduced  by  eva- 
poration to  about  one-fourth  the  original 
quantity,  and  then  applied  as  customary  in 
printing  cloth;  but  in  cases  where  lime 
would  act  injuriously  on  the  material  to 
be  printed,  it  may  be  dispensed  with  in 
making  the  dye  liquor. 

3.  An  improved  apparatus  for  dyeing  is 
next  described.  This  apparatus  consists 
mainly  of  an  octagonal  trough  with  more- 
able  lids.  Lengthwise  of  the  trough  nms  a 
perforated  cylinder  supporting  a  frame- work, 
on  which  are  arranged  the  pieces  of  material 
to  be  dyed.  The  cylinder  is  fitted  at  one 
end  with  a  cog-wheel  connected  with  driving 
machinery,  and  one  arm  of  the  oog-wheel 
works  a  force-pump,  through  which  dye  ii 
supplied  to  the  «ylinder,  and  by  its  rotation 
to  the  cloth  on  the  frame.  For  the  admis- 
sion of  air  the  cylinder  has  an  arm  attached 
to  it,  which  at  each  revolution  strikes  against 
and  tilts  the  cover.  The  dye  as  it  drips 
from  the  cloth  foils  into  a  receiver  under  the 
trough,  whence  it  is  again  raised  by  a  force- 
pump  and  injected  into  the  cylinder. 

Alfebd  Vincbmt  Nbwton,  of  Chancery- 
lane,  Middlesex,  mechanical  draughtsman. 
Ffor  improvements  in  eotg^lmg  joints  for 
pipes.  (Being  a  communication.)  Patent 
dated  March  26,  1850. 

Claim, — <*  The  constructing  of  coupling 
joints  by  enveloping  the  abutting  ends  of 
pipes  (grooves  being  cut  thereon),  in  a  belt 
or  tube  of  lead,  or  other  suitable  yield- 
ing substance,  so  as  to  cover  the  seam  or 
junction,  and  then  forcing  over  this  belt  or 
tube,  a  tube  of  some  harder  or  unyielding 
substance  (cast-iron  for  instance),  whereby 
the  yielding  substance  will  be  compressed 
between  the  pipe  and  the  outer  tube,  and  a 
secure  joint  will  be  obtained." 

Thomas  Walkbk,  of  Wednesbury,  Staf- 
ford, iron  master.  For  improuements  im 
the  numufacture  qf  sheets  or  plates  qfiron 
for  certain  purposes.  Patent  dated  March 
28,  1850. 

The  patentee  describes ;  first,  an  arrange- 
ment of  apparatus  for  rolling  iron  in  oppo- 
site directions,  and  then,  by  means  of  cir- 
cular saws  so  arranged  as  to  traverse 
backwards  and  forwards,  cutting  the  ends 
of  plates  so  formed,  and  while  hot;  the 


ENGLISH   SPECIFICATIONS   ENBOIXBD    DUBING   THE   WEEK. 


277 


plates  being  held  firmly  ftzed   during  the 
catting  operation  on  a  fixed  bed-plate. 

Claim  1.  "  I  do  not  claim  as  of  my  inven- 
tion or  the  exdosiTe  use  of  the  arrangement 
for  rolling  iron  in  opposite  directions,  and 
for  catting  bridge  or  boiler  plates,  except 
when  the  same  are  employed  for  the  pur- 
poses of  my  invention,  which  I  declare  to 
consist  in  the  manufacture  of  sheets  or  plates 
of  iron,  such  as  bridge  and  boiler  plates,  by 
canaing  the  metal  to  be  pasted  in  opposite 
directions  through  the  rolls,  and  then  to  be 
cut  by  dreular  saws  at  the  edges  when  hot 
88  it  leaves  the  rolls." 

A  second  improvement  included  in  this 
patent  consists  in  the  manufacture  of  plates 
of  varying  width,  sach  as  links  for  suspen- 
sion bribes,  &c.  Hitherto  plates  of  this 
sort  have  been  formed  by  welding  on  pieces 
where  required ;  an  operation  wherein  the  tex- 
tnre  of  the  iron  is  injured  in  consequence  of 
the  repeated  heating  and  hammering.  Now, 
to  obviate  this  disadvantage,  Mr.  Walker 
proposes  to  form  a  fagot  of  greater  thickness 
in  those  parts  where  additional  width  is  re- 
quired, which  will,  on  being  rolled,  assume 
the  requisite  shape,  and  can  then  be  finished 
at  the  edges  in  the  ordinary  way. 

Claim  2.  '*The  manufacture  of  plates  or 
sheets  of  iron  of  varying  widths  by  fagoting 
and  forging,  and  by  rolling  the  metal  at  one 
heat." 

Gborob  Attwood,  of  Birmingham,  cop- 
per-roller manufacturer.  For  a  new  or  tm- 
proved  method  qf  making  tubing  qf  copper 
or  allogs  qf  copper.  Patent  dated  April 
15,  1850. 

This  '*  new  and  improved  method''  con- 
sists in  employing  for  the  manufacture 
of  tubing  old  worn  out,  done  with,  or 
no  longer  wanted  rollers,  such  as  are 
employed  in  printing  doth,  and  for  other 
similar  purposes,  and  which,  although  some- 
times composed  wholly  of  copper,  and 
sometimes  of  alloys  of  that  metal,  are  all 
nevertheless,  in  Lancashire  and  other  places 
where  they  are  made  and  used,  technically 
called  "  Copper  rollers.*'  For  this  purpose 
they  are,  first,  when  necessary,  bored  out 
true,  and  then  dther  rolled  between  suitably 
grooved  rollers  or  elongated  in  drawn 
benches  on  sted  or  iron  mandrils,  to  the 
required  bore  and  thinness  of  metal ;  being 
anneded  daring  either  of  these  operations  as 
often  as  requisite. 

Cfaim.^The  manufacture  of  tubing  of 
copper  or  alloys  of  copper  from  '*  Copper 
rollers,"  as  aforesdd  ;  and  also  theexdusive 
tue  of  such  old  worn  out,  done  with,  or  no 
longer  wanted  **  Copper  rollers  "  for  the  pur- 
pose of  being  dongated,  drawn  out,  and 
contracted  into  tubing. 

John  Shbajtb  Gaskin,  jun.,  of  the  Is- 


land of  Barbadoes,  gentleman.  For  im- 
provemenie  in  the  manufacture  qf  rum, 
(To  extend  to  the  Colonies  only.)  Patent 
dated  July  31,  1850. 

The  patentee  observes  that  the  manufac- 
ture of  ram  is  at  present,  and  has  been 
hitherto,  conducted  in  a  most  slovenly  man- 
ner; no  regard  being  pdd  dther  to  the 
quantity  of  saccharine  contained  in  the 
**  sweet  water,"  skimmings  and  molasses 
used,  or  to  the  doe  proportions  of  each  In 
mixing; — to  the  cleanliness  of  the  vats, 
pipes,  and  vessels  employed — to  dae  ventila- 
tion of  the  building,  or  to  the  method  of 
conducting  fermentation ;  in  conseqnenee  of 
which  drcttmstances,  and  the  length  of  time 
occupied  in  the  last  process,  generdly  from 
ten  to  fourteen  days,  owing  to  an  excess  of 
saccharine  matter,  part  of  the  liquor  fer- 
mented passes  from  the  vinous  to  the  ace- 
tous state,  the  "  dander,"  or  residue,  con- 
tains a  quantity  of  saccharine,  and  the  spirit 
produced  is  necessarily  of  inferior  quality. 

Now,  it  is  proposed  to  keep  dl  vessels, 
pipes,  &c.,  dean,  by  using  water  and  lime 
to  remove  and  prevent  acidity — to  limewash 
the  exterior  of  such  vessels  and  the  interior 
of  the  building — by  due  ventilation  to  keep 
the  building  as  cool  as  possible — ^and  to 
clarify  by  boiling,  the  "  sweet  water,'Ukim- 
ming,  &c.,  before  mixing.  The  process  of 
clarification  is  thus  conducted.  The  '*  sweet 
water,"  &c.,  is  recdved  in  suitable  iron  or 
copper  vessels,  and  heated  to  about  212^ 
Fahr.,  after  which  the  source  of  heat  is 
removed,  the  liquor  dlowed  to  cool  for 
about  half  an  hour,  when  sufficient  cream  of 
lime  is  added  to  remove  all  traces  of  addity, 
which  may  be  tested  by  litmus  paper.  The 
dear  liquor  is  now  to  be  drawn  off  and 
mixed  with  molasses,  till  it  acquires  a  sped- 
fic  gravity  of  1050  to  1054  (taking  the  spe- 
cific gravity  of  water  to  be  1000).  "When 
the  heat  is  about  80**  Fahr.,  the  process  of 
fermentation  may  be  allowed  to  commence, 
and  during  this  process  the  heat  gradndly 
rises  to  95°,  and  even  96°,  but  should  it 
rise  to  100°,  it  is  evident  that  the  specific  gra- 
vity of  the  liquor  is  rather  too  great.  The  pro- 
cess may  be  considered  a  **  hedthy  "  one,  if 
attenuation  takes  place  at  the  rate  of  abont 
1°  during  each  of  the  first  twdve  hours,  and 
to  a  greater  extent  afterwards,  so  as  to  com- 
plete the  fermentation  in  about  three  days ; 
in  which  case,  if  the  process  be  properly 
conducted,  the  *'dunder"  or  residue  will 
be  of  no  vdue;  bat  should  the  *'  dunder" 
still  contdn  any  saccharine,  it  may  be  again 
fermented,  but  on  no  account  mixed  with 
fresh  liquor. 

As  soon  as  fermentation  is  completed,  the 
wash  is  taken  to  the  still — the  first  receiver 
of  which  should  contain  about  30  gallons  of 
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low  wine,  one-elghtfa  of  •  gallon  of  oommon 
salt  to  each  gallon  of  wine,  and  about  two 
gallons  of  freshly-ezpreaaed  cane-joice.  The 
second  receiver  shonld  contain  a  quantity  of 
fresh  spring  or  rain-water  equal  to  the  low 
wine  in  the  first.  The  first  gallon  of  rum 
that  comes  over  is  to  be  emptied  into  the 
low  wines  butt.  Over  each  receiver  a  wicker 
basket  is  placed,  aofd  filled  with  vegetable 
charcoal,  through  which  the  rum  is  idlowed 
to  filter ;  which  is  considered  to  be  of  ad- 
vantage. 

The  spirit  produced  b j  the  above  process 
of  manufacturing  is  stated  to  be  of  better 
quality,  and  more,  in  proportion  to  the  quan- 
tity of  saccharine  employed,  than  that  ob- 
tained by  the  methods  now  ordinarily  in  use. 

The  patentee  does  not  confine  himself  to 
the  precise  details  above  given,  so  long  as 
the  peculiar  character  of  his  invention  is 
retained.    No  claims. 


KieBHT  AMBBIOAN  PATINTS* 

(SelecU'd  and  abridged  from  the  FramkUn 
JounuU.) 

COMPOBITION     FOB    EkAMBLLIMO   HoL- 

Low  Wabb.    Messrs.  Farie. 

This  composition  consists  of  130  parts  of 
flint  glass  reduced  to  powder,  20i  parts  of 
carbonate  of  soda,  and  12  parts  of  boracic 
acid.  These  matters,  being  intimately  mixed, 
are  to  be  placed  in  a  glass-maker's  crucible 
and  melted ;  the  same  are  then  to  be  drawn 
off  and  cooled,  and  then  broken  down  into 
fine  powder. 

Stbam  Boilbb  Fubnacbs,  B,  Oaw- 
/brrf. 

The  patentee  claims  the  injection  of 
whirling  jets  of  highly  heated  steam  among 
the  gases  evolved  by  tlie  fuel  on  the  grate, 
simidtaneously  with  the  forcing,  by  a  steam 
blower,  of  a  stream  of  micgled  steam  and 
heated  air  through  the  ash-pit  into  the  fire, 
the  air  being  heated  by  the  exhaust  steam 
and  waste  heat  of  the  flues,  and  the  draught 
of  the  flues  bong  maintained  by  whirling 
jets  of  steam  injected  by  the  steam  blower. 

IXXUMIMATINO     GaB    FBOM     BiTVMBN. 

A,  €f€8ner* 

This  invention  is  stated  to  consist  in  hav- 
ng  obtained  from  compact  and  fluid  bitu- 
men, asphaltum,  chapapote,  and  mineral 
gitcb,  a  new  illuminating  gas,  which  the 
Lventor  denominates  '*  Kerosene  Gas." 
This  gas  differs  from  all  other  illuminating 
gases,  for  as  the  bitumen  contains  no  sul- 
phur or  nitrogen,  it  Is  free  firom  sulphuretted 
hydrogen,  sulphurous  acid,  sulpho  cyanogen^ 
cyanogen,  ammoniacal  gas,  and  azote,  and 
its  relative  quantities  of  carbon  and  hydro- 
gen differ  from  those  of  the  gases  heretofore 
used  for  the  purposes  of  illumination. 


EXOATATIMO  AUGIB.      /.  JSlieil. 

This  is  a  machioe  or  instrument  for  l>oring 
the  earth  under  water  or  otherwise,  and 
retaining  the  substance  Imred  until  it  can  be 
brought  to  the  surface.  It  is  constructed  in 
the  following  manner:*-"  I  first  make  two 
sections  of  a  cylinder,  or  pods,  tiw  one  of 
which  is  enough  smaller  than  the  other  to 
admit  its  turning  into  the  larger  one,  and  I 
connect  them  together  by  pivots  throi^  tlie 
ends  of  each,  the  larger  section  of  a  cylin- 
der or  pod,  having  a  lip  similar  to  a  pod 
auger,  and  I  attach  a  shaft  or  handle  firmly 
to  the  upper  pivot,  which  pivot  passes 
through  the  centre  of  the  outer  section  of 
a  cylinder  or  pod,  and  is  attached  firmly  to 
the  smaller  section  of  a  cylinder  or  pod,  ao 
that  by  turning  the  shaft  one  way,  I  put  it 
into  a  pod  auger  shape  ready  for  boring ;  by 
reversing  the  motion  of  the  handle  or  ahaft, 
it  turns  the  inner  section  of  a  cylinder  oat 
of  the  other,  maUng  it  into  a  cylindrical  or 
bucket  shape,  and  thereby  secures  iho  sub- 
stance bored." 

AlBrHBATINO  FUBNACBS.    ff,  A.  EkgUt. 

A  pair  of  concentric  cylinders  are  to  be 
so  placed  over  a  furnace,  that  the  flue  can 
be  made  to  pass  spirally  between  the  cylin- 
ders, thus  making  the  inside  fue  of  the 
inner  cylinder  and  the  outside  face  of  the 
outside  cylinder  radiating  surfaces ;  and,  in 
addition  to  tlxis,  the  base  of  a  cone-shaped 
drum  or  chamber  is  to  be  attached  to,  and 
inside,  the  lower  end  of  the  inner  concentric 
cylinder  (or  in  any  other  suitable  way),  ao 
as  to  obtain  a  radiating  surface  firom  the 
outside  of  the  drum,  wUch  is  thus  made  to 
form  the  roof  of  the  fiimace ;  the  whole 
fixtures  thus  being  made  to  furnish  the  moat 
extensive  radiating  surface  "  within  the 
smallest  possible  compass."  This  arrange- 
ment also  enables  ''  a  small  air  chamber  to 
fhmish  a  comparativdy  large  amount  of 
heated  air."  Another  feature  of  thia  inven- 
tion is  the  combination  with  the  furnace  of 
what  is  called  a  steam-inftiser,  ''whereby  the 
heated  air  in  the  chamber  surrounding  the 
furnace  ii  supplied  with  an  adequate  degree 
of  moisture,  so  arranged  as  to  be  regulated 
at  pleasure,"  "  thus  obviating  the  unhealthy 
and  disagreeable  effects  due  to  air  which,  in 
the  process  of  being  heated,  is  rendered  too 
dry  for  being  breathed,  and,  therefore,  unfit 
for  domestic  or  other  apartments." 

Elbctric  Tblbqraphs.     W,  8,  Hko* 


Cbn'M.  — What  I  daim  as  new  is  the 
making  of  signals  or  marks  for  telegraphic 
purposes  by  the  agency  of  heat  generated, 
induced,  or  controlled  by  a  current  of  elec- 
tricity passed  along  attenuated  conductors^ 
wires,  or  points;  the  signals  being  the 
flashes  of  light  emitted  by  the  heated  con- 
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dvetor  or  polntti  are  mmifBit  to  the  eye  of 
the  operator ;  the  marks  being  product  on 
the  paper  by  the  heated  points  or  oondnctor, 
are  the  record  of  the  message. 

GlYINO    A  ROTABT   MoTlON  TO  MbTAL 

nr  Castimo  Chillbd  Rolls.  /.  C. 
Pony, 

This  invention  consists  in  the  insertion 
into  the  mould  in  which  a  roller  i«  cast  of  a 
small  cylinder  of  iron  or  other  metal,  of  a 
peculiar  shape,  which  is  attached  to  a  rod, 
and  placed  in  snch  a  position  inside  of  the 
monld,  and  fronting  the  month  of  the  gate 
through  which  the  melted  metal  enters  the 
mould,  that  the  melted  metal,  after  leaving 
the  gate,  and  when  it  has  entered  the  mould 
is  diTcrted  from  the  straight  direction  with 
which  it  entered,  and  prevented  by  the 
position  of  the  small  cylinder  with  a  wing 
attached  to  it  (called  a  wing- dam),  from 
running  otherwise  in  the  mould  than  in  a 
circular  direction  around  its  circumference, 
whereby  it  receives  a  strong  circular  motion, 
vrfaich  continues  until  the  process  of  casting 
ifl  finished. 

Firing  Kilns  for  Pottsry  Warr, 
Black-Lrad  Crvciblbs,  &c.    J.  Dixom, 

This  invention  consists  in  substituting 
reain  for  the  kinds  of  fuel  heretofore  used 
lor  these  purposes,  the  distillation  of  which 
readily,  and  at  a  low  temperature,  it  is  said, 
evolves  a  great  quantity  of  highly  inflamma- 
ble gas,  which,  in  an  inflammable  or  in- 
flamed state,  eitends  through  all  the  parts 
ot  the  kiln,  giving  an  equal,  or  nearly  equal, 
heat  throughout,  that  will  bake  equally, 
while  at  the  same  time  it  contains  more 
earbon  than  the  supporter  of  combustion 
can  take  up  in  passing  through  the  flues  of 
the  kiln  formed  by  the  ware,  and  thus  pre- 
vents the  injurious  action  of  the  heated  oxy- 
gen on  the  surface  of  the  ware,  particularly 
when  baking  black-lead  crucibles. 

Stbamimo  Grain  Prbpabatort  to 
Grindino.    Iwaei  Jaeiton. 

The  patentee  says,  "The  nature  of  my 
Improvements  consists  in  causing  the  grsin 
■a  it  peases  from  the  shoe  of  the  hopper  to 
the  eye  of  the  millstone,  to  traverse  for  a 
abort  space  a  highly  heated  current  of  steam, 
whereby  the  skin  of  the  grain  ia  at  once 
softened  and  toughened  without  diaturbing 
the  texture  of  the  body  of  the  kernel.  The 
oonsequence  of  this  sudden  superficial  scald- 
ing is,  that  as  the  grain  passes  immediately 
between  the  mill-stones,  the  hull  is  at  once 
rubbed  by  the  stones  clear  from  the  body  of 
the  kemd  $  the  bran  remaina  in  large  flakes 
and  b  easily  sifted  out,  the  flour  is  com- 
pletely detached  from  the  bran,  and  the 
yield  in  true  flour  ia  materially  increased." 

CUnnu — *'  I  claim,  in  combination  with  a 
•team  pipe  and  grain  passage,  the  defleotiDg 


partitioB  for  direetfang  the  steam  upward  and 
the  grain  downward,  whereby  the  current 
of  grain  is  steamed  by  direct  contact  with 
the  current  of  steam  at  the  moment  before 
entering  the  mill,  substantially  aa  herein 
set  forth." 

Slbctro  -  Chbmical  Tblboraphi. 
Weaibrook  ondBogtrM. 

The  nsture  of  this  invention  is  stated  to 
coDiist  in  recording  telegraphic  aigns  on  a 
metallic  surfice,  connected  with  the  earth  by 
a  wire  conductor  at  one  end,  and  to  a  galva* 
nic  battery  and  the  earth  at  the  other  end  of 
the  circuit,  by  the  use  of  acidulated  water  or 
other  fluid  interposed  between  the  point  of 
the  usual  wire  oondnetor  leading  from  the 
operating  apparatus  connected  with  a  galva- 
nic battery  of  the  ordinary  construction, 
and  the  metallic  surfiioe,  by  which  the  use 
of  psper  is  dispensed  with ;  time  also  being 
saved  in  not  having  to  moisten  the  chemi- 
cally prepared  paper  when  it  becomea  too 
dry  for  use,  end  in  having  the  telegrsphic 
signs  more  clear  and  distinct  on  the  metellic 
surface  than  on  the  paper  ;  and  in  avoiding 
the  inconvenience  arising  from  the  fumes 
from  the  chemicals  employed  in  preparing 
the  paper,  and  evils  arising  from  the  corro- 
sion of  instruments,  and  in  annoyance  to 
the  operators  in  preparing  and  using  chemi- 
cal paper  and  other  fnconTeniences. 

Claim. — W'hat  we  claim  is  recording  tele- 
graphic signs  on  the  surface  of  a  revolving 
metallic  cylinder  plate,  or  other  equivalent 
surface  by  means  of  an  scidolated  liquid  or 
saline  solution,  or  water  held  between  the 
point  of  the  wire  conductor  and  the  metallic 
recording  surface,  by  means  of  a  non-con- 
ducting porous  snbstanoe  contained  in  a 
glass,  or  other  non-conducting  reservoir,  in 
which  the  recording  fluid  is  contained,  to 
which  the  electric  current  from  a  battery  is 
applied  by  means  of  any  of  the  known 
forms  of  manipulstors  and  anvils  used  for 
making  and  breaking  the  circuit — the  re- 
cording fluid  being  applied  to  the  metallic 
recording  surface  substantia'ly  in  the  man- 
ner herein  fully  set  forth  by  which  the  use 
of  every  description  of  paper  is  dispensed 
with,  thereby  saving  a  great  expense  in  tele- 
graphing. 

Mbthod  ov  Forming  EiiBANBifBNTi. 
Duf  OreeH, 

The  patentee  says,  **  My  invention  con- 
aists  in  conveying  the  earth  from  the  aite 
whence  it  is  to  be  removed  to  the  place 
where  it  is  to  be  deposited,  by  means  of  a 
current  of  water  caused  to  flow  artificially 
in  a  trough  or  treneh  from  the  one  place  to 
the  other  with  sufficient  velocity  to  carry 
along  with  it  the  earth  thrown  therein,  but 
which,  when  it  arrives  at  the  place  of  depo- 
sit, has  its  velodty  aufliciently  checked  to  be 
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no  longer  capable  of  carrying  along  the 
earth  which  is  therefore  deposited. 

C/aim.— The  method  herein  described  of 
depoiiting  earth  to  form  embankments, 
lerees,  8cc.,  and  to  fill  up  low  situations^  by 


means  of  filtering  dams  or  other  eqniYalenta« 
and  a  trough  or  other  condmt  conreying 
earth  and  water  from  a  higher  level,  sub- 
stantially as  specified. 
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Jamei  Hamilton,  of  London,  engineer,  for  im- 
proTements  in  machinery  for  lawing,  boring,  and 
■haping  wood.    September  28;  six  months. 

Charles  Harratt,  of  Royal  Exchange-buUdlnKS, 
London,  merchant,  for  improvements  in  rolUog 
iron.    September  28 ;  six  months. 

Joseph  Barcb,  of  Craig  Works,  Chester,  printer, 
for  improyements  in  printing  teny  and  pile  carpets, 
woollen,  silk,  and  other  materials.  September  28; 
six  months. 

Joseph  Crossley,  of  Halifax,  carpet  mannfantorer ; 
George  Collier,  of  the  same  place,  mechanic;  and 
James  Hudson,  of  Littleborough,  printer,  for  im- 
provements in  printing  yarns  for,  and  in  weaving 
carpets  and  other  fabrics.  September  28;  six 
months. 

Cyprien  Theodore  Tissereau,  of  Fails,  France, 
gentleman,  for  certain  improvements  in  hydraulic 
docks.    Octobers;  six  months' 

Jean  Pierre  Paul  Ambergor,  of  Paris,  Franca, 


eivil  engineer,  for  certain  improvements  in  the 
applieatlon  of  magnetic  power  fbr  moving  and 
8t(^plng  carriages,  for  giving  adherence  to  wheels 
npon  rails,  and  also  for  transmitting  motion.  Octo- 
ber S ;  six  months. 

William  Tudor  Mabley,  of  Manchester,  patent 
agent,  for  certain  improvements  in  the  maan- 
facture  of  soap.  (Being  a  communication.)  Oeto> 
ber  3 ;  six  months. 

WUllam  Boggett,  of  St.  Martln's-lane,  Middle- 
sex, gentleman,  and  William  Smith,  of  Mavgarel- 
street,  in  the  said  county,  engineer,  for  improve- 
ments  in  producing  and  applying  best,  and  In 
engines  to  be  worked  by  steam  or  other  elastic  fluid, 
which  engines  are  also  applicable  as  pumps.  Octo- 
ber S;  six  months. 

Julian  Bernard,  of  Buchanan-street,  Glasgow, 
artist,  for  improvements  in  pneumatic  springs,  bof- 
fers,  pumps,  and  stufllng-boxei.  October  S ;  six 
months. 
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George  Owynne,  of  Sussex>square,  Middlesex, 
engineer,  for  improvements  in  the  manufiscture  of 
sugar.    August  24. 

Robert  Reld,  of  Glasgow,  Lanark,  manufacturer, 
for  certain  improvements  in  weaving.    August  27. 

Richard  Archibald  Brooman,  of  the  firm  of 
Messrs.  Robertson  and  Co.,  166,  Fleet-Street,  Lon- 
don, patent  agents,  for  improvements  in  types, 
stereotype  plates,  and  other  figured  surfaces  for 
printing  flrom.    September  6. 

James  Rennie,  Gowan  Bank,  Falkirk,  Stirling, 
North  Britain,  gent.,  for  certain  improvement  or 
improvements  in  the  construction  of  gas  retorts  and 
ftimaces,  and  in  apparatus,  or  machinery  applicable 
to  the  same.  September  10. 

Peter  Fairbairn,  of  Leeds,  York,  machinist,  and 
John  Hetherington,  of  Manchester,  for  certidn  im- 


provements in  machinery  or  apparatus  for  pre- 
paring, spinning,  and  weaving  cotton,  flax,  and 
other  fibrous  substances ;  also,  in  constructing  and 
applying  models  of  patterns  for  moulding,  prepa- 
ratory to  casting  parts  of  machinery  employed  in 
preparing,  spinning,  and  manufacturing  fibrous 
substances ;  and  also  in  certain  tools  to  be  used  in 
making  such  machinery.    September  IS. 

George  Thompson,  of  Park-road,  Regent'a  park, 
Middlesex,  gent.,  for  certain  improvements  in  ma- 
chinery and  apparatus  for  cutting,  digging,  or  turn- 
ing up  earth,  applicable  to  agrCeultural  purpose*. 
September  14. 

George  Attwood,  of  Birmingham,  for  a  new  or 
improved  method  or  making  tubing  of  copper,  or 
alloys  of  copper.    September  18. 
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Date  of    No.  in 
Registra-  the  Re- 
tion.     gister.     Proprietors'  Names.  Addresses.  Subjects  of  Design. 

Sept.  26      2454     JosephMorris  and  Sons,  Ast wood,  Reddltch Needle>«ase. 

28     2455     Hurst  and  Reynolds....  Birmingham   « ,- Improved  Csstcning  for 

stays,  and  other  arti- 
cles of  dress. 
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OBSOaiPTlON  OF  THB   SOLAR  KAOMBTIC  BNOINB  INYMNTBD   BT  W.  W.  BUBBKLL,  XSa«» 

OF  PHILADBLPHIA.      BT  THB   INYBlfrOIL. 


Maonbtism  I  believe  to  be  a  fluid  which  pemdee  all  material  tfaingi,  thongh  in  dif- 
ferent degrees,  and  that  i(  will  parrad^  soft  iron  and  ateal  to  (lie  greatest  degree.  It  has 
two  qualities  within  its  nature— a  positive  and  a  negative ;  wliich  in  different  bodies  attract 
each  other,  while  each  seeks  to  diverge  from  its  kind  in  different  bodies  by  repulsion. 
Positive  magnetism,  or  that  of  the  North  Pole,  resnltf  from  the  zinc  portion  of  a  galvamc 
battery ;  and  negative  magnetism,  or  that  of  the  South  Pole,  results  from  the  copper  or 
iron  portion  of  a  galvanic  battery.  The  production  of  magnetism  by  a  galvanic  battery, 
called  eleetro-magnetiam,  is  oommon,  and  tho  method  well  known  at  the  present  day. 

In  order  to  enable  others  skilled  in  the  art  to  make  and  use  my  solar  engine,  I  will  pro- 
ceed to  describe  its  construction  and  operation,  reference  being  had  to  the  annexed  engrav- 
ings, maldng,  together  with  the  written  descriptions  thereon,  accompanying  figs.  3, 4, 5,  and 
6,  a  part  of  this  specification,  and  on  which  like  letters  refer  to  like  parts  hereafter 
explained. 

The  principle  or  character  of  my  invention  if  based  upon  principles  which  I  have  deemed 
as  a  guide  in  developing  my  invention,  to  exist  in  the  solar  system  of  the  universe;  and 
being  intended  by  me,  so  far  as  may  be  necessary  to  obtain  an  organized  mechanical  power 
and  motion,  as  an  imitation  of  the  solar  system,  I  have  thought  proper,  for  elucidative  pur- 
poses, to  designate  my  invention  tlie  <*  Solar  Magnetic  Engine."  Its  nature  is  based  in 
imitation  as  follows  : — I  suppose  the  sun  or  centre  of  the  system  to  be  possessed  of  the  mag- 
netic principles  of  attraction  and  repulsion,  and  exercising  these  influences  at  every  point  of 
an  unbroken  circumference  around  a  common  centre  or  axis ;  its  faoe  possessing  equal 
capacity  of  power  at  any  circumferential,  with  any  other  parallel  circumferential  point,  to 
attract,  direct  to,  and  repel  directly  from  this  common  axis  or  centre. 

I  therefore  construct  a  centre  or  solar  magnet  to  embody  within  its  own  nature  these 
aforesaid  principles.  This  magnet,  with  the  variable  modea  that  have  occurred  to  me  of 
constructiDg  it,  are  hereinafter  described. 

To  imitate  the  planets  revolving  about,  and  governed  by  the  sun  and  each  other,  as  far 
as,  for  my  purpose  of  attaining  available  power  in  machinery  is  necessary,  1  have  one,  two, 
three,  eighteen,  or  fifty,  more  or  less  than  two,  magnets  vested  with  attractive  and  repulsive 
power,  and  playing  about  and  governed  by  a  common  centre  not  coincident  with  the  centre 
of  the  solar  magnet,  but  so  fixed  near  it,  that  these  planetary  magnets,  by  mutual 
attraction  between  each  of  them  and  the  solar  magnet,  approach  from  their  aphelion  or 
farthest  point  of  recedure,  to  their  perihelion  or  nearest  point  of  approach  to  the  solar 
magnetic  surface,  and  then  by  changing  their  poles  relatively  to  this  surface,  when,  or  as  they 
successively  reach  the  nearest  point  of  approach,  they  of  the  planetary  and  the  solar  magnet 
repel  each  other,  until  the  receding  planetary  magnets  respectively  arrive  again  at  their 
aphelion  or  point  of  farthest  recedure,  where  their  poles  again  rechange,  and  they  of  the 
planetary  and  the  solar  magnet  attract  each  other,  and  thus  the  planetary  magnets  succes- 
sively change  at  their  points  of  aphelion  and  perihelion,  and  approach  near  to,  and  recede 
from,  and  revolve  around  the  solar  magnet :  which  solar  magnet,  at  its  very  circumferential 
point,  exerts  its  power  on  the  revolving  plaentary  msgnets ;  and  as  within  itself,  owing  to 
its  formation,  it  concentrates  and  embodies,  to  and  from  its  common  centre,  a  great  end 
uniform  capacity  of  attractive  and  repulsive  nature,  so  also  when  combined  with  the  plene- 
tary  magnets,  it  developes  an  uniform  and  continuous  power  for  practical  use,  as  an  uni- 
versally appropriate  power. 

With  regard  to  the  solar  magnet,  reference  being  had  to  figs.  1  and  2,  it  is  constructed 
as  follows :  Figs.  li  3,  4,  and  9,  are  each  a  sectional  view  of  different  solar  magnets,  on  a 
line  extending  longitudinally  through  the  centra  or  diameter  of  the  engine ;  figs.  1  and  9 
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•1*0  (bowing  lom*  of  the  pluutarj  mifaota.  It  (tho  loUr  mifiut]  m«i  be  uld  to  bo  m 
oonliauoiulj  cLrcokr  horae-ahoe  magnet,  or  to  cooilit  of  two  drcnlir  pUtei,  A\  A.JL, 
jaioMl  ia  the  centre  or  it  the  inner  olrele  BB,  bjr  «  dreulu'  btck,  calnmo,  or  ojllQder  CC, 
either  nlid  or  hollos  i  or  the  tno  circular  platei  mij  be  joiDw)  it  (he  oocar  or  tergeet 
drcamfereocial  iarfice  (u  la  flg.  3),  bf  a  drcular  ring,  CTlioder,  or  beck ;  or  u  in  6k-  i, 
the  megnet  mej  bn*  both  >a  loner  end  en  oaler  orcumtiireDtiel  inrtKe,  DDDD.  DDDD, 


formed  bj  GDDneotlog  the  two  elrcuUr  pUletAA,  A&,  Kboat  midnj  between  tbsM  viifaee*, 
by  A  drcnler  ring,  cjliodcr,  ot  beck  CC  ;  tbil  ntegnet  will  then  be  >  eombination  ef  the  one 
in  Og*.  1  end  i,  end  the  one  in  fig.  3  ;  or  *Dath«r  node  to  combine  thev  ii  to  heTe  them 
■^■nli  M  Bitt  liewribej,  rot  the  om,  ig.  3,  io  uhH,  e«d  the  ana,  igi.  ltMi2,u>  Urge. 
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that  the  former  will  let  within  the  circuit  of  the  back  of  the  latter,  and  thns  thej,  back  to 
back,  with  or  without  a  wood  cylinder,  or  other  non-conducting  substanoe  between  them, 
will  be  effectively  combined  ;  or  the  latter  may  set  within  the  former,  fkce  to  face,  at  in  figi. 
5  and  6,  and  the  planetary  magnets  approach  and  recede  as  indicated  by  their  respective 
paths  KEand  £E ;  or  they  may  further  be  combined,  as  is  expressed  in  figs.  4  and  3  of  the 
engravings.  The  solar  magnet  may  consist  of  solid  wrought,  or  cast  iron,  or  steel,  or  may 
be  made  of  numerous  thin  plates  of  iron  or  steel  (or  other  suitable  metal)  riveted,  or  screwed, 
or  bolted,  or  otherwise  secured  together,  or  it  may  be  made  of  soft  wrought  iron  or  steel  stripe 
or  wire,  having  the  ends  thereof  to  terminate  and  form  the  dreumferential  or  magnetio  sor- 
faoes  of  the  magnet.  The  number  of  pieces  of  wire  in  this  case  must  be  very  great,  and 
each  one  bent  to  suit  and  construct  the  horse-shoe  form  of  the  solar  magnet.  T  deem  it 
best  made  of  plates ;  and  when  the  solar  magnet  is  made  of  numerous  pieces  of  thin  plate  or 
wire,  each  piece  may  be  cut  or  spread  of  the  shape  displayed  in  fig.  7,  the  dotted  lines  XX 
indicating  where  it  is  bent  to  form  the  poles ;  of  course,  in  this  case  the  smaller  pieces 
form  the  inside  of  the  poles,  and  the  outside  of  the  connecting  cylinder  or  back  in  figs. 
1  and  2,  and  the  inside  in  fig.  3,  and  each  succeeding  piece  must  be  as  much  longer  than 
this  as  the  thickness  of  the  plate  requires  to  make  it  fit  to  the  former ;  and  also  the  pieces 
forming  each  succeeding  layer  should  be  set  over  tbe  junctures  of  the  pieces  forming  the 
preceding  layer,  as  in  fig.  8 ;  a  coil  of  the  covered  wire  from  the  batteries  may  be  p«t 
between  each  layer  or  between  every  second  or  third  layer  of  plate  or  wire,  to  more  cdTectoally 
magnetise  the  said  solar  magnet.  In  the  solar  magnet,  one  circular  end  becomes  a  nortK 
pole,  and  the  other  one  becomes  a  south  pole ;  and  the  strongest  magnetic  power  exists 
around  the  circumferential  surfaces,  and  acts  convergently  and  diTcrgently  to  and  from  the 
common  centre  of  the  drde.  This  solar  magnet  may  be  either  a  permanent  or  an  electro- 
magnet ;  when  permanent,  it  should  be  of  steel  and  be  packed  inside  at  the  central  part  P, 
and  between  the  poles  6G,  with  loadstone,  or  it  may  be  of  wrought  or  cast  Iron,  steel,  or 
other  material,  and  magnetised  by  means  of  a  galvanic  battery  or  batteries,  in  which  case 
the  coils  of  the  covered  wire  should  be  wrapped  in  the  space  between  the  poles,  both  inside 
and  outside  of  the  cylinder  or  back,  and  also  a  coil  or  coils  should  be  laid  on  the  aide  of 
each  pole  AA,  thus  and  always  covering  the  msgnet  with  coils  of  covered  wire  as  nume- 
rously, as  heavily,  and  at  every  part,  except  the  circumferential  faces,  as  much  as  possible ; 
and  thereby  giving  thdse  faces  the  greatest  magnetic  power. 

And  now,  as  to  the  construction  of  the  solar  engine :  I  affix  the  solar  magnet  to  a  strong 
wooden  (mahogany,  maple,  or  oak,  &c.)f  or  suitable  metallic  base  (H,  fig.  1,  or  H,  fig.  3, 
or  H,  fig.  4),  the  point  I  being  the  centre  of  this  solar  magnet ;  and  around  this  solar  mag- 
net's magnetic  surfaces  I  arrange  the  planetary  magnets  (KK,  fifty  more  or  less  in  number, 
figs.  1  and  2)  ;  these  are  best  made  of  numerous  pieces  of  porous,  soft,  wrought  iron  wire, 
they  may  be  solid,  and  of  the  ordinary  horse-shoe  form,  or  they  may  be  straight ;  either 
ends,  heads,  or  faces  towards  the  solar  magnet  may  present  the  inverse  or  converse  curve 
of  its  faces,  or  be  straight-faced,  or  rounded ;  the  inverse  or  converse  is  the  best ;  the 
breadth  of  their  faces  should  be  about  the  same  as  that  of,  and  directly  opposite  the  feoes  of, 
the  solar  magnet,  and  each  magnet  must  be  separate  and  distinct  from  the  others ;  in  this 
way  they  must  be  attached  to  a  revolving  frame,  or  cylinder,  governed  by  its  ovm  inde- 
pendent centre  or  shaft  L,  and  this  centre  be  near  the  solar  centre  I,  as  in  fig.  2,  so  that 
the  planetary  magnets,  as  they  revolve  around  the  solar  magnet,  may  successively  approach 
as  near  as  possible,  without  contact,  to  its  facss  ;  and  then  may  recede  from  its  faees  to 
nearly  tbe  utmost  extent  of  its  influence.  The  modes  of  suspending  or  securing  central 
shafts  and  bases,  thus  relatively  to  each  other,  are  numerous,  and  well  known  to  machinists. 
I  have  in  the  engraving  shown  the  shaft  suspended  vertically,  as  I  deem  that  the  best  relative 
construction  for  the  engine,  and  have  rested  tbe  planetary  shaft  on  the  central  column,  or 
base  which  sustains  the  solar  msgnet,  and  rests  on  the  general  engine  base  M.  I  have 
sprung  a  metallic  arch  or  beam  resting  on  columns,  over  the  engine,  and  resting  on  the  gene- 
ral base,  for  the  purpose  of  receiving  the  upper  end  of  the  planetary  shaft  L,  and  alio  to 
hold  the  charging  keys  of  the  planetary  magnets  KK  et  ai,  Tbe  appropriative  power  <»f 
the  engine  can  be  taken  from  the  upper  part  of  this  planetary  shaft  by  cog-wheels,  pal- 
ley-wheels,  or  any  of  the  known  means. 

The  beam,  columns,  and  base,  whenever  the  bulk  is  not  material,  are  best  made  of  wood, 
such  as  mahogany,  maple,  oak,  &c, ;  so  also  the  planetary  frame  is  best  made  of  wood. 
The  engine  may  also  be  suspended  horizontally,  in  which  case  the  planetary  shaft  may  rest 
on  an  oak  or  other  wooden  frame,  on  each  aide  of  the  solar  magnet;  this  any  mechanic 
will  know  how  to  construct  in  numerous  ways,  without  directions  from  me. 

-The  number  of  engines  may  also  be  increased  to  two,  four,  or  ten,  or  any  other  nnmber 
on  the  same  shaft,  the  shaft  being  either  vertical  or  horixontal,  and  the  engines  either  abowe 
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or  horizontal  to  each  other,  or  each  engine  maj  rest  on  iti  own  shaft,  and  their  power  be 
concentrated  on  a  single  shaft  by  means  of  cog-wheels,  pnllej-wheels,  or  any  of  the  known 
means  of  communicating  power.  One  excellent  method  is  to  set  nurceroas  engines  imme- 
diately under  the  circumference  of  a  large  cog-wheel,  with  a  cog-wheel  from  the  upper  part 
of  the  shaft  of  each  engine  running  in  gear  with  it,  and  thus  they  all  concentrate  their  power 
into  it.  Another  is,  to  set  them  under  a  horizontal  shaft,  and  each  give  its  power  to  it  by 
means  of  a  bevel  cog-wheel  on  the  planetary  shaft,  and  another  on  the  horizontal  shaft. 

Bach  of  the  planetary  magnets  should  be  secured  between  two  wooden  rings,  or  other- 
wise to  the  revolving  frame,  or  series  of  arms,  or  cylinder  NN,  and  each  of  these  magnets 
IS  wrapped  with  covered  wire  to  magnetize  it  from  a  battery ;  which  wires  UUUU,  are  led 
to  near  the  planetary  shaft  L,  where  they  are  held  in  and  by  slots  cut  through  a  wooden  ring, 
and  those  from  the  positive  poles  are  in  contact  with  positive  semi>cireuit  keys,  and  those 
from  the  negative  poles  are  in  contact  with  negative  semi-circuit  keys.  It  is  well  known 
that  the  po^tive  pole  or  semi-circuit  key  can  be  made  negative,  and  vice  vend,  by  simply 
changing  the  wires  from  the  one  to  the  other  nature  of  the  battery.  These  semi- circuits, 
OO,  00«  around  the  planetary  centre  are  four  in  number,  are  stationary  with  the  arch  or 
beam,  and  form  two  circuits,  each  having  two  breaks,  QQ,  QQ,  the  one  semi  of  each  being 
positive,  and  the  other  negative :  the  one  break  where  the  poles  change  is  opposite  the 
perihelion  or  nearest  point  of  approach  to,  and  the  other  break  is  opposite  the  aphelion  or 
point  of  farthest  recedure  from  the  solar  magnet.  The  breaks  consist  of  ivory,  or  other 
non-sonducting  substance;  and  as  the  wires  from  the  planetary  magnets,  in  revolving  with 
their  respective  magnets,  pass  from  one  semi-circnit  on  to  the  other,  either  by  platina  or 
other  metallic  wheels  on  them,  rolling  in  contact  with  the  circuits,  which  is  the  best  mode ; 
or  by  having  platina,  or  other  metallic  ends,  which  slide  around  against  the  circuits,  they 
respectively  cause  their  respective  magnets  to  change  from  positive  to  negative,  and  vice 
tfersd,  end  for  end  ;  and  thus  the  planetary  magnets  continuously  approach  the  solar  mag- 
net by  attraction,  and  recede  from  it  by  repulsion,  being  continually  under  its  inflaence  and 
revolving  around  it.  It  is  evident  that,  in  their  approach  to  the  solar  magnet,  they  may 
not  be  magnetized,  as  it  will  attract  them ;  but  I  deem  it  best  to  magnetize  them  at  this 
time,  as  well  as  necessary  on  their  recedure.  Copper  wire,  covered  with  cotton  or  other 
substance  of  a  non-conducting  nature,  is  usually  employed  to  wrap  magnets,  in  order  to 
magnetize  them  by  a  galvanic  battery.  Any  suitable  covered  wire  may  be  employed  in  thif 
engine,  and  wherever  the  charging  keys  and  planetary  wires  are  in  a  state  of  friction,  platina 
is  the  best  metal  to  use,  as  it  will  not  readily  oxidize ;  this  fact  is  already  well  known  in 
the  art ;  therefore  the  semi-circuits  of  the  charging  keys  (excepting  the  ivory  breaks)  are 
best  made  of  platina,  also  the  ends  of  the  planetary  wires,  and  the  little  friction  wheels  that 
run  on  them  and  bear  against  the  keys,  are  best  made  of  platina. 

To  charge  the  planetary  magnets  as  heavily  as  possible,  each  pair  of  opposite  magnets 
should  have  their  own  circuits  of  keys,  in  which  case  the  circuits  may  be  very  small  and 
above  each  other,  and  each  charged  by  a  separate  battery ;  or,  if  this  is  not  done,  it  is  best 
to  make  as  many  conducting  wire  connections,  to  and  at  equal  distances  along  the  circuit 
of  the  charging  keys,  as  there  are  planetary  magnets,  in  order  to  distribtite  the  fluid  and 
magnetise  them  e£feetively. 

The  revolution  or  the  motion  of  the  engine  may  be  reversed,  by  mutually  changing  the 
vriree  of  either  of  the  solar  or  planetary  magnets  in  the  battery.  This  may  also  be  done  by 
a  simple  lever  with  sliding  conducting  attachments,  or  in  numerous  ways. 

In  the  engine  having  its  solar  magnet's  face  on  the  inner  cirde,  as  in  fig.  3,  it  will  of 
eourse  be  seen  that  the  planetary  magnets  are  inside  of  its  faces  or  drcles ;  whilst  with  the 
solar  magnets,  as  in  figs.  1  and  2,  having  its  feces  on  the  outside  of  the  drole,  the  planetary 
magnets  must  revolve  outside  of  the  face  of  the  solar  magnet ;  and  with  the  solar  magnet, 
having  both  the  inside  and  outside  circumferential  faces,  as  in  fig.  4,  there  must  be  two 
series  of  planetary  magnets,  the  one  to  revolve  inside,  and  the  otiher  outside.  And  also, 
when  the  solar  magnet,  figs.  1  and  2,  is  combined  inside  the  solar  magnet  of  fig.  4,  and  at 
the  same  time  the  solar  magnet,  fig.  3,  is  combined  outside  of  fig.  4,  these  two  series  of 
planetary  magnets  have  the  whole  attractive  and  repulsive  power  of  these  four  solar  faces 
thrown  on  them,  to  furnish  appropriative  power  to  the  engine.  When  numerous  series  of 
planetary  magneta  are  employed,  presenting  themselves  to  different  solar  faces,  each  series  of 
planetary  magnets  ehould  have  its  polar  end^  let  into,  and  should  stand  between,  two  wooden 
rings  or  cylinders,  having  arms  connecting  them  between  the  magnets,  and  extending  from 
both  series  to  a  hub,  by  which  they  concentrate  their  power  in  its,  their  common  centre  or 
shaft,  as  the  appropriative  power  of  the  engine.  The  heads  or  polar  ends  of  the  planetary 
magnets  may  have  their  faces  curved,  coincident  with  the  inner  and  outer  corves  or  circles 


of  the  rings  holding  them ;  ind  the  straight  magneti,  having  their  headi  or  polar  ends 
enlarged  each  side  of  the  coils  of  wire,  are  host  to  present  their  faces  to  these  combined  solar 
surfaces. 

In  this  system  of  magnetic  machinery,  the  planetary  path,  £E,  in  figs.  5  and  6  respec- 
tively, by  way  of  variable  capacity,  may  be  considered  as  composed  of  covered  brass,  or 
copper  tracks,  or  electro-magnetic  wires,  condactors,  or  keys,  the  one  half  between  the 
aphelion  and  the  perihelion,  on  the  one  side  of  the  solar  magnet,  separated  from  the  other 
half  between  the  perihelion  and  aphelion,  on  the  other  side  of  the  solar  magnet,  by  irory  or 
other  non-condacting  substance ;  and  one  of  the  planetary  magnets,  E,  be  a  conical  wheel 
or  rolling  ball  of  soft  wrought  iron ;  the  said  keys  being  one  positively  and  the  other  nega- 
tively charged.  In  this  case,  the  balls  or  wheels  will  be  continuously  changing  from  posi- 
tive to  negative,  and  irtce  vend,  as  they  pass  the  points  of  aphelion  and  perihelion,  and  thus 
run  or  roll  around  the  solar  magnet.  In  this  instance,  the  planetary  path  need  not  be  per- 
fectly circular,  but  may  be  similar  to  the  orbits  of  the  planets,  and  the  number  of  planetary 
magnets,  wheels,  or  bidls,  with  their  respective  paths  or  orbits,  may  be  increased  to  any  such 
number  as  the  face,  or  sise  of  the  solar  magnet,  will  admit  of  presentation  to  it.  This 
variable  capacity  of  the  system,  it  will  be  perceived,  is  not  so  well  calculated  to  give  appro- 
priative  power,  as  where,  the  power  is  imparted  to  the  central  shaft  L,  as  described,  which 
may  in  this  case  also  be  dooe  by  coupling  the  two  balls,  by  means  of  a  wire  running  through 
the  shaft  L,  jointed  if  the  path  l>e  an  orbit,  or  not  jointed  if  it  be  circular. 

Another  variable  mode  of  employing  the  solar  magnetic  principle,  or  character,  is  dis- 
played by  fig.  9.  This  variable  mode  consists  in  providing  the  solar  magnet  with  eight  cir- 
cular faces,  two  faces  to  each  pole  AA.,  AA,  AA,  AA,  so  as  to  present  four  series  of 
planetary  magnets  KK,  KK,  KK,  KK,  each  series  consisting  of  as  many  magnets  as  can 
be  presented  to  the  solar  circuits  or  faces,  to  act  in  concert  with  them.  This  solar  magnet 
has  its  four  poles  PP»  NN,  PP,  NN,  converging  and  diverging  to  and  from  its  centre,  and 
also  the  same  poles  diverging  longitudinally. 

Between  the  poles  are  wooden  diaphragms  ZZ,  ZZ,  ZZ,  ZZ,  to  separate  the  negative 
and  positive  coils  of  wire  that  magnetise  it  by  means  of  the  galvanic  batteries ;  the  letters  P 
between  the  poles  denote  the  positions  of  the  coils  of  wire  posiiively  charged,  while  the 
letters  N  denote  the  coils  negatively  charged,  and  the  letters  P  on  the  poles,  denote  the 
positive  polps,  while  the  letters  N  on  the  poles  denote  the  negative  poles.  By  changing  the 
wires  from  the  positive  to  negative,  and  of  course  vice  vertd,  these  poles  change  in  like 
mapner.    . 

This  solar  magnet  is,  of  course,  continuously  circular ;  fig.  10  is  a  side  view  of  it.  Wh«n 
the  four  series  of  planetary  magnets,  KK  et  a/.,  are  presented  to  it,  a  cylindrical  base,  M, 
supports  it,  and  the  lower  series  of  planetary  magnets  revolves  inside  of  the  cylinder  base. 
The  lower  series  of  magnets  may  be  dispensed  wi£,  losing  however  its  effective  power  ;  and 
in  that  case,  the  lower  diaphragm  may  be  extended  down,  and  form  the  cylinder  base ;  or 
the  lower  side  of  the  solar  magnet  may  rest  on  a  flat  wooden  base.  The  series  of  planetary 
magnets  within  and  outside  of  the  circuit  of  the  solar  faces,  approach  and  recede  the  same 
as  those  in  the  other  figures ;  and  the  upper  and  lower  series  of  planetary  magnets  approach 
and  recede  as  they  revolve  about  the  solar  faces,  by  the  planes  of  their  revolution  being  at 
acute  angles  respectively,  with  the  planes  of  the  solar  faces,  or  the  side  solar  faces,  caused 
by  inclining  their  respective  axles,  or  shafts,  on  which  they  revolve. 

The  axles  are  stationary,  and  sustain  the  shaft  L,  of  the  inner  and  outer  series  of  plane- 
tary magnets,  and  the  hub  or  centre  of  the  upper  and  lower  series  rests  and  moves  on  fric- 
tion rollers ;  the  said  axles  or  shafts  may  also  be  made  to  revolve  with  them,  by  toggle-joints 
or  bevel  cog-wheels  connecting  them  to  the  central  shaft  L. 

These  series  of  planetary  magnets  change  their  poles  at  the  points  of  perihelion,  or 
nearest  approach,  and  aphelion,  or  farthest  recedure,  as  they  revolve  around  or  about  the 
solar  faces,  similar  in  mode  or  principle  to  those  presented  to  the  other  solar  magnetio 
faces. 

It  will  be  apparent  to  any  person,  from  this  description,  that  the  number  of  solar 
magnets,  and  that  the  number  of  series  of  planetary  magnets  to  constitute  a  single  engine, 
may  be  increased  to  any  extent,  on  the  system  herein  set  forth.  Also  that  the  solar  mag- 
neU  may  be  slightly  changed  in  form,  and  still  preserve  the  same  distinctive  principle  or 
character ;  for  example — the  poles  of  solar  magnets  fig.  1,  fig.  3,  fig.  4,  respectively, 
instead  of  extending  parallel  to  each  other,  may  converge  or  approach  each  other,  and  thus 
resemble  more  minutely  the  hocse- shoe  curve ;  in  this  case,  each  pole,  instead  of  presenting 
the  form  of  a  plain  ring,  would  be  the  frustrum  of  a  cone,  or,  if  with  a  curved  side,  the 
segment  of  a  follow  sphere.    The  planetary  magnets  may  also  be  slightly  modified  in  form. 
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ftin  dbs^Mng  ih^  generil  prhtdpld  here  liitt  doihi  ih  theb  Madon  td  thd  woht  mig:net  or 
magnets. 

And.  Tarions  modes,  the  principle  of  which  is  well  known,  for  wrapping  the  horse-shoe 
magnets,  may  be  employed  for  wrapping  the  solar  magnets  with  the  coyered  wire,  to  charge 
them  as  highly  with  magnetism  as  possible.  The  ordinary  magnets  are  found  to  be  most 
highly  charged  by  wrapping  each  pole  with  several  series  of  coils,  the  positive  being  the 
proximate  or  commencing  wire  for  one  pole,  while  the  negative  ift  for  the  other ;  I  apply 
this  system  to  the  iolar  magnets.  And  I  wrap  the  positive  portion  on  one  side  of  a 
wooden  or  other  stiitable  diaphragm,  and  the  negative  on  the  other  side,  carrying  the  wires 
from  one  to  the  other  side,  through  the  diaphragm,  when  and  as  I  wrap  numeroQs  seriei 
of  coils,  the  one  over  the  other  successively,  and  also  when  side  by  side.  The  diaphragm 
may  be  dispensed  with,  bnt  it  allows  a  greater  body  of  wire  to  be  coiled  when  desired 
wiihomt  evntaei :  and,  if  desired,  still  a  greater  body  can  be  coiled  witii  the  positive  and 
nej^tive  not  diitinethfelp  t^aratedy  by  dispensing  with  the  diaphragm.  I  carry  the  positive 
and  negative  wire  of  ea^  series  of  coils  respectively,  through  an  ivory  bush  let  into  the 
respective  side  of  the  solar  magnet,  by  which  the  wires  do  not  interfere  irith  the  faoea  of  the 
so)ar  magnet,  and  they  charge  it  heavily  with  magnetism.  The  upper  wires  are  generally 
led  over  the  upper  side,  on  a  wooden  flanch  or  ring  (two  of  which  hold  the  outside  coib  in 
contact  with  the  outer  sides  of  the  poles  respectively),  until  they  reach  near  the  centre  of 
the  solar  magnet,  where  they  are  led  down  through  its  supporting  wooden  column,  or,  if 
metal,  through  an  ivory  bush,  and,  together  with  the  lower  wires,  are  attached  to  their 
respective  poles  or  natures  of  the  galvanic  battery.  To  charge  the  solar  magnet  or  magnetl 
heavily,  and  thus  make  them  most  efficient,  the  galvanic  battery  or  batteries  should  always 
be  used ;  and  the  planetary  magnets,  owing  to  their  change  of  poles  at  the  points  of  aphelion 
and  perihelion,  should  always  be  electro-magnets,  or  made  magnetic  by  means  of  the  gal- 
vanic batteries. 

Having  fully  described  the  principle  or  character  of  my  invention,  so  as  to  enable  any 
mechanic  of  ordinary  ability  and  skill  to  nnderstand  its  nature,  and  to  construct  and  use 
the  same,  I  wish  it  to  be  understood  that,  as  respects  the  planetary  magnets  in  their  sepa- 
rate naturea,  I  do  not  claim  them  ;  they  being  only  the  ordinary  and  well-known  kind  of 
magnets.  But  I  do  claim  to  be  the  original  and  first  inventor  of  the  solar  magnet,  in  its 
principle  or  character,  and  the  various  modes  of  constructing  it  herein  set  forth. 

I  also  claim  the  mode  of  combining  or  placing  any  or  all  of  said  solar  magnets  relatively 
with  each  other  or  together,  as  described. . 

I  also  claim  the  combination  of  the  engines  described,  on  the  same  shaft,  or  around  the 
oog  wheel,  or  with  the  horizontal  shaft,  to  which  they  unitedly  impart  their  power,  as 
described. 

And  finally,  I  claim  the  application  of  the  planetary  magnets  to  revolve  around  or  about 
the  solar  magnet  or  magnets,  substantially  in  the  manner  and  on  the  principles  herein 
described. 

Wlf .  W.  HUBBILL. 


AddiiUmai  ExpUmaium  of  tke  ffffwei. 

Fig.  4.  The  solar  magnet,  fig.  1  and  2,  may  set  within  this  one,  and  thus  have  three 
folar  flues  acting  on  two  series  of  planetary  magnets,  the  inner  series  as  in  fig.  5  or  6, 
and  the  outer  series  as  in  fig.  1  and  2,  both  series  affixed  to  the  same  shaft. 

Fig.  3.  This  formation  of  solar  magnet  may  set  outside  of  the  form  fig.  4,  and  thus 
have  fowr  solar  faces  acting  on  two  series  of  planetary  magnets ;  this  fig  3  being  relative 
to  the  planetary  path,  either  as  the  outer  magnet  in  fig.  5,  or  as  the.outer  magnet  in  fig.  6. 

Fig.  5.  L  is  the  centre  of  the  planetary  magnets'  path  EE.  AA  of  the  inner  solar 
magnet  is  the  north  pole,  while  AA  of  the  outer  solar  magnet  Is  the  south  pole,  and  vice 
vertd.  I  is  their  centre.  P  is  the  face,  and  8  the  back  of  the  inner  solar  magnet.  R  is 
the  face,  and  T  the  hack  of  the  outer  solar  magnet.  WW  are  two  of  the  planetary  mag* 
nets,  of  which  ££  is  the  path. 

Fig.  6.  L  is  the  centre  of  the  planetary  magnets'  path  EE.  AA  of  the  Inner,  and 
also  AA  of  the  outer  solar  magnet,  are  both  either  north  or  else  south  poles  at  the  same 
time.  II  are  their  respective  centres.  S  is  the  back,  and  P  the  face  of  the  Inner  solar 
magnet ;  and  T  is  the  back,  and  R  the  face  of  the  outer  solat  magnet.  WW  are  two  of  the 
planetary  magnets,  of  Which  £E  is  the  path. 

W.  W.  H. 
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ON  ANHTDmOUS  8TSAM,  AND   THS  PESTXNTION  OF   BOILER  HXPL08I0N8.      BT  DR. 

HATCRAFT,  6RBBNWICM. 


Sir, — The  attention  of  your  readers 
has  been  attracted  by  the  communica- 
tions in  your  valuable  Journal,  of  Mr. 
Frost,  of  New  York.  He  has  with 
much  talent  developed  his  views  on  dry 
or  anhydrous  steam,  which,  on  the  sup- 
position of  its  having  its  own  atomic 
constitution,  he  denominates  stame.  He 
has  given  experiments  which  open  a  vast 
field  for  improvement,  and  his  conclu- 
sions lead  us  to  believe  that  the  power  of 
the  steam  engine  may  be  proaigiously 
increased.  Having,  about  twenty  years 
since,  entertained  nearly  the  same  views 
as  Mr.  Frost,  and  having  abundant  rea- 
son to  modify  them,  it  may  not  be  amiss 
to  give  an  historical  detail  of  the  princi- 
pal facts  on  which  those  opinions  were 
founded.  It  will  be  at  least  advanta- 
geous to  the  reader,  by  warning  him  of 
those  errors  by  which  I  have  been  misled, 
and  will  at  the  same  time  open  to  him 
the  right  path  to  improvement. 

Being  induced  by  the  experiments  of 
Broughton,  who  supposed  that  steam  was 
10,000  times  rarer  than  water,  and  also 
by  those  of  Desagulier,  who  put  it  down 
at  14,000,  I  experimented  by  weighing 
steam  in  a  copper  ball,  and  afterwards 
weighing  the  same  after  having  immersed 
it  in  boiling  oil  for  some  time,  for  the 
purpose  of  superheating  and  rarifying 
the  steam.  The  particulars  of  this  expe- 
riment I  need  not  detail,  as  it  is,  I  now 
perceive,  liable  to  the  same  objections  as 
Mr.  Frost's,  which  I  will  afterwards  ex- 
plain. The  result  was,  that  by  exposing 
steam  to  the  temperature  of  boiling  oil, 
its  specific  gravity  appeared  to  be  les- 
sened to  about  one-tenth ;  that  is,  it 
expanded  to  about  ten  times  its  former 
bulk. 

Encouraged  by  this  apparently  satis- 
factory experiment,  J  had  a  small  steam 
engine  constructed,  with  a  cylinder  of  4 
inches,  and  furnished  with  a  tubular  con- 
denser, by  which  I  could  measure  ex- 
actly the  quantity  of  steam  consumed. 
The  cylinder  was  furnished  with  a  jacket, 
which  was  supplied  by  a  small  high- 
pressure  boiler. 

On  working  the  engine  with  ordinary 
steam,  it  required  85  revolutions  to  fill  a 
given  measure  with  the  condensed  steam ; 
but  on  applving  steam  to  the  jacket  of 
about  500  lbs.  pressure,  it  required  920 


revolutions  to  fill  the  same  measure — ^the 
engine  in  both  instances  carrying  the 
same  weight  on  the  paul.  In  this  expe- 
riment, which  was  often  repeated,  it 
appeared  that  dry  steam,  or  &lr.  Frost's 
stame,  is  ten  times  more  economical  than 
ordinary,  or  hydrated  steam. 

Having  succeeded  thus  far,  a  high- 
pressure  engine  was  .  erected,  with  a 
9-inch  cylinder  and  3  feet  stroke;  the 
cylinder  was  so  constructed  that  a  fire 
could  be  made  round  it,  and  at  the  same 
time  the  supply  steam  passed  through 
tubes  exposea  to  the  heat  of  the  famaee 
flues.  The  engine  worked  very  well  for 
some  time,  and  with  surprising  economy 
of  fuel ;  but,  as  miffht  be  expected,  the 
parts  exposed  to  hign  temperature  gave 
way,  and  the  enc^ne  became  useless. 

Afterwards  I  had  a  small  engine,  with 
the  cylinder  immersed  in  a  mercury  bath^ 
with  a  metallic  piston ;  this  engine  also 
gave  great  satisfaction  for  a  time.  It 
however  occurred  to  me  one  day  to  make 
a  calculation  of  the  actual  working  of 
these  engines ;  and  I  found,  to  my  asto- 
nishment, that,  although  my  rarified 
steam  or  "stame'*  had,  as  I  believed, 
ten  times  the  rarity  of  ordinary  steam, 
yet  its  performance  was  in  all  these  cases 
about  equal  to  what  it  should  be,  sup- 
posing it  to  have  the  rarity  ascribed  to  it 
by  Watt — namely,  1728  times  greater 
than  that  of  water.  On  examining  this 
subject  carefuUv,  I  fortunately  recol- 
lected the  remarkable  admission  of  Watt^ 
that  in  his  best  engines,  there  was  a 
consumption  of  steam  double  of  what 
was  required  by  calculation.  We  have 
here  two  remarkable  facts :  one  is,  that 
a  large  engine,  of  Watt's  best  construc- 
tion, consumes  twice  as  much  steam  aa 
it  should  by  calculation ;  and  the  second 
is,  that  a  small  engine,  carefullv  made, 
requires  ten  times  as  much  as  is  sufll- 
cient  under   a   different   management. 

This  must  be  explained  either  by  sup- 
posing there  is  some  waste  in  the  usual 
mode  of  operating  with  steam,  or  that, 
by  superheating  it,  there  is  an  absolute 
expansion  of  its  volume. 

To  settle  this  latter  point,  the  follow- 
ing experiment  was  made,  which,  though 
performed  many  years  since,  has  never 
been  published.  The  experiment  was 
designed  to  ascertain  the  density  of  steam. 
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but  chiefly  to  determine  what  effect  a 
superheating  of  it  would  produce. 


n 


3 


^ 


AB  18  a  graduated  tube  filled  with 
mercury,  the  upper  end  being  closed, 
and  the  lower  immersed  in  a  basin  of 
mercury.    Oxygen  ^nd  hydrogen  were 
introduced  in  the  proportions  which  con- 
stitute water,  to  a  certain  mark  which 
was  noted.    Two  coated  wires  being  in- 
troduced at  the  lower  end,  the  gases 
were  detonated,  and,  of  course,  reduced 
to  water.    The  whole  was  placed  in  an 
oil  hath,  gradually  heated  to  210*",  when 
steam  was  formed  filling  the  tube  to  the 
mark  +.      On  this,  a  calculation  was 
made  which  came  so  near  1 728,  the  ex- 
pansion assigned  by  Watt,  that  I  was 
satisfied  of  its  general  correctness.   Hav- 
ing ascertained  this  point,  I  proceeded 
to  determine  the  other,  which  to  me  was 
of  the  greatest  importance,  namely,  how 
far  an  additional  temperature  would  ex- 
pand the  steam,  expecting  that,  at  all 
events,  it  would  have  as  much  effect  as 
is  ascribed  to  it  bv  Gay  Lussac  and 
Dalton,  namely,  as  aoubling  the  volume 
for  every  480**.    My  surprise  was  indeed 
great,  when  I  found  that  an  increase  of 
10**  made  no  perceptible  difference  in 
the  volume  of  the  steam.    I  then  gra- 
dually raised  the  temperature  of  Uie  oil 
bath  to  285"  without  perceiving  the  least 
expansion ;    indeed,  it    appeared  very 
slightly  to  have  contracted  its  bulk — 
arising,  I  suppose,  from  the  expansion 
of  the  glass  tube.    I  did  not  raise  the 
temperature  higher — my  apparatus,  un- 
fortunately, not  admitting  of  it — and  I 
was  completely  satisfied  tbat  an  addi- 


tional temperature  of  75**  did  not  expand 
the  steam.  The  experiment  was  several 
times  repeated  with  the  same  result. 

How  can  this  experiment  be  reconciled 
with  those  of  Mr.  Frost,  who  finds  that 
an  addition  of  4**  doubles  the  volume  of 
the  steam?  There  is  such  an  air  of 
candour  about  Mr.  Frost's  communica- 
tions, that  I  am  disposed  to  give  full 
credit  to  the  facts  which  he  details ;  and 
the  only  way  I  can  think  of  to  reconcile 
the  discrepancy,  is  to  suppose  that  some 
mismanagement  has  taken  place  either 
in  his  experiments  or  mine.  On  ex- 
amining his  apparatus,  as  represented  in 
figs.  4  and  5,  page  252,  No.  1390,  and 
his  mode  of  using  it,  I  find  that  the 
whole  syphon  is  filled  with  water,  which, 
being  converted  into  steam  at  a  high 
temperature,  the  superabundant  water 
escaping,  is  thereby  filled  with  t/oaie. 
The  syphon  being  then  hermetically 
sealed  up,  was  suffered  to  cool ; — an  en- 
gineer's vacuum,  as  he  aptly  terms  it,  is 
formed.  Now,  in  this  process  it  must  be 
observed,  that  the  whole  interior  of  the 
syphon  must  be  covered  by  very  minute 
globules  of  water.  The  mercury  is  then 
introduced,  which  would  fill  the  syphon 
with  the  exception  of  these  minnte  glo- 
bules, which  would  be  everywhere  inter- 
posed between  the  quicksilver  and  the 
mner  surfiice  of  the  tube.  Then,  on 
applying  heat  at  the  boiling  point,  the 
globules  of  water  at  the  upper  part  of  the 
syphon  only  are  converted  into  steam; 
the  remainder  is  kept  in  the  aqueous  form 
by  the  weight  of  the  column  of  meroury 
incumbent  upon  it,  so  that  it  is  no  wonder 
that  an  addition  of  4*^  temperature  would 
convert  some  of  the  globules  of  water 
into  steam  of  double  the  whole  column. 
The  other  instruments  used  by  Mr. 
Frost  are  still  more  complicated,  and  I 
fear  in  their  use  would  give  rise  to  the 
same  errors ;  and,  as  all  the  experiments 
were  conducted  in  nearly  the  same  man- 
ner, the  results  would  be  similar  in  them 
all.  In  such  experiments  the  utmost 
care  should  be  taken  to  operate  in  per- 
fectly dry  tubes. 

Having  said  thus  much  in  reprehen- 
sion of  the  mode  in  which  Mr.  Frost's 
experiments  were  conducted,  I  will 
gladly  take  this  opportunity  of  acknow- 
ledging the  great  importance  of  the  ex- 
periments themselves,  and  of  the  relation 
of  oil  of  turpentine  and  the  fixed  oils  to 
minute  globules  of   water  exposed  to 
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high  temperatures.  His  papers  deserve 
a  most  attentive  perusal,  especially  his 
remarks  on  boiler  explosions,  to  which 
we  shall  refer. 

We  shall  now  be  able  to  return  with 
advantage  to  the  faet«  that  in  the  small 
engine  spoken  of,  as  an  additional  tern* 
perature  does  not  expand  the  steam,  and 
as  when  the  steam  was  superheated  the 
engine  consumed  only  the  quantity  that 
it  should  have  done  by  measurement,  it 
will  follow  that  the  same  engine,  when  it 
wu  worked  with  ordinarv  steam,  and  con- 
sumed ten  times  as  much  as  in  the  former 
case,  must  have  consumed  ten  times 
as  much  as  it  ought  to  have  done  by 
measurement.  Then  comes  the  ques- 
tion, What  occasions  the  loss?  The 
same  question  applies  to  the  other  oase» 
namely,  What  occasions  the  loss  of  one- 
half  of  the  steam,  which,  we  have  seen, 
was  the  opinion  of  Mr.  Watt  himselfi  in 
his  best  engines  P  It  his  been  stated  that 
Watt  ascribed  this  loss  to  unavoidable 
leakage  by  the  piston,  8cc. ;  but  on  con* 
suiting  several  engineers  on  the  subject, 
it  appears  that  no  very  considerable  loss 
could  hf4>pen  from  this  cause,  as  he  took 
great  pains  in  the  finishing  of  his  cylin- 
ders and  pistons.  It  also  appears  that  he 
had  at  least  a  suspicion  of  the  true 
cause,  which  will  be  oereafter  explained ; 
namely,  a  cooling  which  takes  place 
within  the  cylinder.  The  evidence  of 
this  is)  that  he  took  great  pains  to  pre- 
vent it  by  clothing  the  working  cylinder 
with  non-conducting  substances,  and 
even  by  surrounding  it  with  steam  in  a 
jacket. 

While  conversing  with  my  brother  on 
this  subject,  he  remarked  that  he  thought 
the  cylinder  was  cooled  by  the  evapora- 
tion which  took  place  wi&in  it  during 
the  time  of  the  vacuum,  as  the  interior 
surface  must  be  covered  with  a  film  of 
water  every  tune  the  steam  is  admitted. 
The  cause  of  the  evil  now  appeared 
quite  clear.  The  engine  at  first  startmg 
is,  of  course,  colder  than  the  steam ;  it 
therefore  becomes  loaded  with  the  water; 
a  vacuum  is  made  in  the  cylinder ;  the 
water  within  is  rapidly  converted  into 
steam;  it  derives  its  combined  caloric 
(lOOC)  from  the  metal  of  the  cylinder 
and  piston;  these  are  cooled  down  by 
the  abstraction  of  as  much  caloric  as 
entered  into  Uie  composition  of  the  steam 
thus  evaporated.  Again;  the  supply 
steam  is  admitted  into  the  oookd  cyuQ- 


der,  and  is  condensed  until  the  Apparatus 
is  raised  to  its  own  temperature ;  and  not 
till  then  does  it  begin  to  act.  Hence 
arises  a  fresh  deposit  of  water,  which  is 
again  evaporated  with  a  production  of 
cold ;  and  thus  the  process  continues  as 
long  as  the  mafchine  acts.  And  here  it 
may  be  noted,  that  this  process  constantly 
takes  place  in  double-acting  engines,  for 
the  vacuum  process  is  constantly  occur- 
ring either  above  or  below  the  piston. 
On  the  other  hand,  in  the  bastard  or 
Cornish  engine,  the  vacuum  takes  place 
altematelv,  and  only  during  one-half  of 
the  time  tne  machine  is  in  action.  This 
may  well  account  for  the  general  economy 
of  this  machine.  In  addition  to  which, 
the  adaptation  of  the  steam  jacket— a 
fact  now  ascertained-^will,  as  Mr.  Frost 
observes,  explain  in  part  their  vast  supe- 
riority. The  clothing  of  the  boilers  and 
steam  pipes,  and  of  the  cylinder,  together 
with  the  management  of  the  fumaeea, 
may  also  be  considered  subsidiary  to 
their  efiect  Having  thus  ascertained 
the  cause  of  the  great  waste  of  steam,  it 
now  became  the  question.  How  was  it  to 
be  remedied  ?  It  was  evident  the  plans 
hitherto  pursued  would  not  be  practi- 
cable. It  would  be  impossible  to  surround 
the  cylinder  with  steam  of  the  preasnrs 
of  500  lbs. ;  and  I  had  ascerUined  that 
less  would  not  efiect  the  object  even  on 
so  sm^  a  scale.  Also,  I  had  found  that 
passing  steam  through  metal  pipes,  ex« 
posed  to  the  action  of  the  fire,  or  of 
neated  flues,  was  attended  with  praotieal 
difficulties  which  were  insurmountible. 
It  then  occurred  to  me  that,  as  it  was 
only  required  to  raise  the  temperature  of 
the  cylinder  a  trifle  above  the  condensinft 
point,  this  might  be  eflfbcted,  provided 
the  whole  of  the  supply  steam  were  raised 
to  an  equal  temperature,  and  that  all  un« 
combined  water  were  prevented  entering 
with  it.  In  order  to  effect  this,  it  wai 
necessary  to  have  a  very  extended  sur« 
face  applied  to  the  heating  steam.  I 
found  sxterwards  Uiat  a  faggot  of  tubes, 
being  surrounded  by  the  same  steam  that 
heated  the  jacket,  answered  the  purpose. 
This  faggot,  being  enclosed  in  a  portion 
of  the  steam  pipe,  or  in  the  heating 
boiler,  I  called  a  siccator. 

The  apparatus  was  applied  to  an 
engine  belonging  to  Mr.  John  Penn.  This 
engine  was  employed  In   turning   one 

rof  millstones,  and  it  was  aseertalned 
,  measuring  the  ooals  and  wheat,  that 
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die  eODBUmptibn  was  3*6  lbs.  coals  for 
eaeh  bushel  of  wheat  ground. 

This,  considering  the  smalltaess  of  the 
engine,  and  its  being  of  low  pressure,  is 
less  than  in  any  engine  yet  known ;  fbr 
even  Woolfs  engines  on  a  large  scale, 
with  high-pressure  and  expansion  cylin- 
ders, eonsume  from  8  lbs.  to  6  lbs.  for 
each  bushel.  I  have  since  ascertained 
by  eaknlation,  that  this  engine  expended 
little  abore  8  per  cent,  mobe  than  it 
should  by  meesttrement,  while  even  the 
Cornish  engine  expends  33  per  cenh 
more  than  the  proper  quantity.~(iS'e« 
Appendix). 

On  experimenting,  however,  with  this 
cnghie,  I  found  I  had  not  produced  the 
maximum  eflfect  In  order  to  explain 
this  clearly,  I  will  state  the  mode  by 
whieh  this  was  ascertained.  The  index 
of  the  injection  vaWe  was  set  to  a  given 
point ;  the  temperature  of  the  injection 
water  was  ascertained,  also  that  of  the 
hot-well  \  the  difference  of  these  in  an  v 
one  experiment  compared  with  the  dif- 
ference between  them  In  another,  the 
quantity  of  the  injection  being  eonstant, 
will  give  exaetlv  the  comparative  quan- 
tities consumed  in  each  case.  By  expe- 
rimenting in  this  way,  I  found  that  on 
raising  the  pressure  of  the  heating 
boiler  from  30  lbs.  to  60  lbs.,  and  even 
to  120  lbs.  on  the  square  Inch,  the  tem- 
peratnire  of  the  hot-well  still  diminished. 
This  put  me  to  contrive  again  ;  for  it  was 
evident  that  such  high  pressures  were 
inadmissible,  and  yet  I  was  desirous  of 
producing,  if  possible,  the  maximum 
effeet.  A  plan  then  occurred  of  a  priming 
or  separatinff-box  of  a  very  simple  con- 
Btructiot),  which  by  giving  a  circular 
motion  to  the  supply  of  steam  before 
enterinr  the  siccator,  would  by  the  cen- 
trifbgal  force  acquired  by  the  free  water 
whieh  always  rises  firom  the  boiler  be 
separated  and  fall  to  the  bottom  of  the 
apparatus.  This  priming- box  was  con- 
sequently applied,  when  I  was  gratified 
by  observing  its  effect ;  for  on  raising 
the  temperature  of  the  heating  boiler 
from  29  lbs.  to  90  lbs.  no  diminution  of 
temperature  took  place  in  the  hot- well. 
This  was  a  full  proof  that  the  maximum 
power  of  the  steam  was  produced.  The 
pressure  of  the  heating  steam  was  after- 
wards diminished  to  15  lbs.  on  the  square 
inch,  on  which  an  increase  of  tempera- 
tttre  took  place  in  the  hot- well  of  5  per 
cent,    'nie  preBiuie  in  the  supply  boiler 


was  6  lbs.,  so  that  a  diffbrence  of  about 
9  lbs.,  or  about  18°,  is  sufficient  to  enable 
steam  to  pmduce  nearly  its  fhll  dynamic 
effect.  This  difference  would  suffice, 
but  bv  increasing  the  surface  of  the 
tubes  in  the  siccator,  the  maximum  effect 
may  be  easily  produced  at  a  less  tempe- 
rature. 

About  this  time  the  matter  came 
under  the  notice  of  the  Admiralty,  and 
the  Lords  were  pleased  to  grant  a  sum 
f6r  experimenting  on  this  engine.  The 
experiments  were  conducted  on  the  same 
plan  as  before,  except  that  a  dynamome- 
ter was  applied,  which  was  leaded  to  indi- 
cate about  18  horses  power  ;  which  same 
power  was  also  shown  by  the  indicator. 
The  experiments  were  under  the  inspec- 
tion of  the  Comptroller  and  Inspector  of 
Steam  Machinery,  and  performed  by 
Mr.  Wright,  one  of  the  engineei-s  of  the 
Admiralty.  The  experiments  were  com- 
parative, and  showed  the  expencitture  of 
steam  under  equal  loads;  first  of  the 
engine  without  steam  in  the  jacket,  then 
with  ordinary  steam  in  the  jacket,  and 
lastly,  with  the  siccator,  &c.,  as  Sbbve 
described,  added  to  the  engine.  The 
temperatures  giveh  to  the  injection  water 
being  ascertained,  and  the  power  being 
inversely  as  these  quantities,  it  appears 
that  the  apparatus  produces  a  saving  of 
25  per  cent  compared  with  the  engine 
witn  ordinary  steam  in  the  jacket,  and 
of  46  per  cent,  compared  with  the  en- 
gine without  steam  in  the  jacket. 
{Th  be  continued,) 
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(Continued  flroin  page  267.) 

II.  Oh  some  of  the  Fundamental  Prin- 
eipUe  of  Geometrical  Reaecning, 

There  Is  another  oft-debated  topic  that 
comes  in  at  the  threshold  of  geometry, 
and  which  Is  constantly  appealed  to  m 
discussing  the  first  principles  of  the 
Greek  form  of  the  science.  It  has,  in- 
deed, been  spoken  of  at  some  length 
under  one  aspect,  that  of  supraposition 
or  transposition;  and  is  itself  the  idea  of 
motion,  A  very  large  class  of  modern 
geometers  disapprove  of  any  introduc- 
tion of  motion  into  pure  geometry,  and 
as  if  to  express  their  contempt,  call  it 
''a  mechanical  proof*  when  any  such 
idea  is  introducea.  Certainly  such  doc- 
trine has  not  been  learnt  mm,  Buclidj 
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nor  does  it  appear  to  me  justified  by  any 
single  attempt  out  of  the  hundreds  that 
have  been  made,  to  modify  Euclid's  pro- 
cesses conformably  to  this  view.  No  doubt 
there  is  something  very  pleasant  to  the 
imagination  in  the  notion  of  etherealising 
any  system  of  science,  so  as  to  make  it 
as  little  dependent  on  the  suggestions  of 
sense,  as  tnough  its  orgin  were  amongst 
a  superior  race  of  intelligences — ^in  the 
idea  of  rendering  geometry  the  result  of 
what  Kant  calls  *'  pure  intellect.**  This 
pleasant  dream  is,  nowever,  disturbed  by 
the  constantly-recurring  question — "  can 
tDB  create  such  a  system?"  Unfortu- 
nately, as  far  as  past  efforts  can  hint  re- 
specting the  future,  the  prompt  reply  is 
— **No!"  Man's  vanity  of  superior 
intellect  has  not  yet  been  thus  evinced ; 
and  we  are  entitled  to  ask  whether  it  can 
be  P — and  likewise  whether  such  a  feat,  if 
aecomplished,  is  one  to  be  so  excessively 
desireaP  My  own  conviction  is  on  the 
negative  side  of  both  questions. 

In  the  first  place,  it  may  be  asked  (as 
a  metaphysical  antecedent  to  all  geome- 
try), do  wCi  or  can  we,  form  any  idea  of 
space  at  all,  without  the  suggestions  fur- 
nished by  the  experience  of  motion  f  It 
is  not  denied  that  we  can  and  do,  in  our 
own  thoughts,  separate  the  conception  of 
motion  Arom  that  of  space :  but  this  is  a 
subsequent  act  of  the  mind,  and  does  not 

Erove  that  the  conception  of  space  could 
ave  been  original^  formed,  had  the 
phenomena  of  motion  been  excluded 
from  our  sensations.  If  this  be  the  case, 
why  are  we  (merely  because  we  after- 
vwds,  "  clarify*'  the  complex  conception 
from  its  so-called  impurities),  justified  in 
claiming  for  even  the  conception  of  space 
itself  a  purely  intellectual  origin  P  If  we 
cannot,  apart  from  the  sensitive  part  of 
our  nature,  at  once  form  the  concep- 
tion, it  is  quite  clear  that,  after  all,  we  are 
not  so  independent  of  material  sugges- 
tion in  the  formation  of  our  geometry  as 
that  hypothesis  supposes  us  to  be.  In 
fact,  it  comes  back  to  the  doctrine  of 
prototypes  or  innate  ideas,  which  even 
in  the  school  of  Plato  were  not  used  for 
such  a  purpose;  though,  could  it  have 
been  done,  it  would  have  availed  much, 
both  in  the  metaphysics  of  the  school  and 
in  the  geometry  of  Euclid.  But  this, 
though  an  argument  conclusive  to  my 
own  and  to  many  other  minds,  will  not, 
perhaps,  be  conclusive  to  all. 
Again,-~if  we  are  to  dispense  with  all 


idea  of  motion,  how  happens  it  that  we 
still  retain  the  construction  of  problems, 
or  even  adopt  the  postulates  respeeling 
the  line  and  circle  as  given  by  Euclid? 
Surely  there  is  as  much  motion  implied 
in  drawing  a  triangle  or  circle,  as  there 
is  in  transposing  either  of  them.  The 
motions  may  have  a  specific  difference : 
but  they  are  both  alike  motion,  after  all. 
Deny  the  employment  of  motion,  and 
the  use  of  every  problem  is  at  ones 
excluded  from  the  system.  We  mut 
hence  hypothecate  in  each  case  the  point, 
line,  or  circle,  as  actually  existing,  with- 
out showing  how  to  find  it,  or  even 
that  its  existence  is  possible !  In  some 
few  simple  cases,  perhaps,  this  may  be 
safely  done,  where  belief  ratLer  than  de- 
monstrative method  is  the  object  (as  i. 
10):  but  how  do  we  even  know  that  sooh 
a  figure  as  an  equilateral  and  equiaoga- 
lar  pentagon  can  exist  at  all,  if  we  adopt 
this  principle  P  In  short,  we  must  not  at- 
tempt to  follow  in  Uie  wake  of  Euclid  io 
the  construction  of  our  geometrical  sys- 
tems, if  we  wish  to  render  them  of  that 
purely  oontemplative  character  which 
alike  refuses  the  suggestions  of  sensadoo 
and  the  adoption  of  theprincipleof  motioa. 
Such  a  geometry  must  be,  at  least,  what- 
ever else  it  may  be,  composed  entirelj 
of  theorems  and  axioms— the  axioms 
including  the  statements  of  the  existence 
of  the  things,  which  in  followiQg  Eadid, 
we  show  how  to  find. 

Many  writers  affecting  this  kind  of 
purification  of  geometry  from  material 
grossness,  direct  us  to  *<  conceive  that  the 
trianele  ABC  is  appUed  to  DEF,  etc.," 
(t.  4.)  This  simply  mends  the  matter 
by  making  it  worse.  It  acknowledges 
that  it  is  upon  the  matsrial  triaa§lst 
before  them  that  they  are  actually  rea- 
soning ;  and  at  once  gives  up  the  sop- 
posed  spiritualism  of  the  whole  system, 
let  they  will  not  have  these  material 
triangles  disturbed:  we  are  only  to 
imagine  what  would  take  place  if  thef 
were  moved  according  to  the  imagined 
transposition.  Yet  whatever  would  take 
place  under  the  forbidden  cireumstanoei 
which  are  only  to  be  imagined  to  take 
place,  can  surely  be  true  only  to  the 
extent  that  the  conditions  are  fulfilled. 
If  we  are  allowed  to  make  the  transposi- 
tion actually,  we  can  prove  the  coneln- 
sions  to  be  inevitably  and  actually  true: 
but  we  cannot  infer  an  actual  truth  from 
the  merely  imagined   perfomuuice  of 
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what  is  actually  essential  to  the  proof. 
If  the  triangles  be  material,  the  transfer 
mast  be  capable  of  somethingniore  than 
anjT  imaginary  operation.  We  might, 
if  we  proceed  thus,  imagine  a  perpendi- 
cular drawn  to  a  line,  a  regular  pentagon 
inscribed  in  a  circle,  or  a  conic  section 
described  through  five  given  points,  on 
the  same  authority  and  with  the  same 
fiicility.  The  truth  is,  that  whatever  is 
directed  to  be  "conceived  as  done,'* 
must  be  actually  possible,  and  admitted 
to  be  so  either  in  consequence  of  an 
axiom,  or  a  preliminary  construction  and 
its  proof.  In  that  case  we  may  put  it  hy- 
pothetically,  as  done,  or  capable  of  being 
done,  as  may  best  suit  our  immediate 
purpose.  Euclid  puts  it  '\/or  if  AB  be 
applied,  €lc,  ;**  ana  In  this  he  is  perfectly 
r^ht,  whilst  all  attempts  at  emendation 
<Nily  lead  us  into  very  obvious  contra- 
dictions. 

The  truth,  however,  is,  that  whilst 
sensible  figures  suggett  the  ideas,  and 
the  inquiries  relating  to  them  (and,  in- 
deed, almost  the  entire  course  of  our 
inquiries),  these  sensible  figures  are  not 
truly  those  to  which  our  reasonings  refer. 
These  do  not,  even  when  most  carefully 
drawn,  rigidly  fblfil  the  specified  condi- 
tions;—  arising  both  firom  the  limited 
power  of  our  senses  to  perceive,  and  the 
imperfect  action  of  the  instruments  we 
use.  A  trace  of  the  pen,  however  fine, 
is  not  the  line  of  our  definition ;  a  dot, 
however  minute,  is  a  different  thing  alto- 
gether from  a  geometrical  point.  The 
things  concerning  which  we  reason  are 
the  things  which  we  have  defined  and 
subjected  to  their  defining  properties 
only — ^not  the  figures  which  we  draw  to 
furnish  a  series  of  stepping-stones  for 
the  mind,  nor  those  by  wnich  the  idea  of 
the  real  object  of  our  contemplation  was 
originally  suggested.  As  far  as  the 
figures  before  us  fulfil  the  defining  con- 
ditions, so  far  they  agree  with  that  upon 
which  we  reason,  and  so  far  will  our 
deductive  conclusions  apply  to  the  figure 
before  us,  but  no  further.  In  an  inves- 
tigation I  may  sketch  a  figure  composed, 
say,  of  straight  lines  and  circles  by  hand, 
and  without  much  effort  at  accuracy : 
still  my  reasonings  are  not  vitiated,  pro- 
vided Uiey  conform  to  the  c^flniikms  of 
the  line  and  circle;  nor  are  they  im- 
proved if  I  draw  the  figure  by  the  aid  of 
the  rule  and  compasses  with  the  greatest 
aocuracy  in  my  power.    In  all  cases,  my 


reasoning  is  concerning  a  figure  more 
perfect  than  either  of  these — ^in  fact, 
absolutely  perfect  from  its  strictly  ful- 
filling the  conditions  of  its  existence.* 
^  Those  persons  who  object  to  transpo- 
sition, are  required  to  explain  how  they 
obtain  their  test  of  equality.   Invariably, 


*  Cftptioiu  or  Gsreleu  readers  might  deduce  u 
an  Inference  f^om  ivhat  has  been  said,  that  two 
points  are  Tirtually  conceded;  tIz.,  the  ideal 
origin  of  geometrj,  and  the  dependence  of  demon- 
Btration  upon  definitions.  As  these  notes  are  not 
professed  to  be  a  systematic  treatlie  on  the  Amda- 
mental  principles  of  geometry,  but  merely  as  sug- 
gestive of  what  I  deem  to  be  correct  views  on 
several  topics  involved  In  a  philosophical  system  of 

geometry  and  geometrical  history,  I  might  without 
npropriety,  perhaps,  leave  them  as  they  are :  but 
as  I  am  anxious  to  avoid  misconception  by  even 
the  most  casual  reader,  it  might  be  worth  while  to 
add  one  or  two  remarks  ftirther. 

Geometry  is  thus  fti  ideal.  The  objects  about 
which  it  reasons  are  free  from  all  the  imperfections 
of  material  construction  and  from  the  limiutions  of 
human  perception.  The  conclusions  at  which  we 
arrive  are  only  true  of  the  figures  which  ptrfeeU^ 
fulfil  the  defining  conditions;  and  cease  to  be  true 
when  the  figure  is  changed  in  the  slightest  d^ree, 
whether  by  a  change  in  the  defining  conditions  of 
structure,  or  by  an  imperfect  instrumental  fhlfll- 
ment  of  them.    It  is  an  act  of  the  mind  that  com- 

grehends  this  perfection  of  figure;  and  so  for  it  may 
B  admitted  to  be  ideal,  that  it  ia  not  verified  in  any 
actual  figure  that  we  can  constmct.  But  is  the 
conception  itself  formed  independently  of  the  exer- 
cise M  our  own  sensitive  feculties  t  Or  are  the  very 
axioms  we  are  obliged  to  employ  in  Uie  reasoning 
deduced  independently  of  those  faultiest  If  not, 
then,  our  geometry  is  ultimately  resolved  into  a 
dependence  upon  the  »ugg«*^nt  of  our  senses; 
although  as  a  system  we  are  able  in  part  to  clarify 
it  from  the  imperfections  thus  attached  to  it.  We  are 
able  to  conclude  from  logical  inatMdof  experimen- 
tal evidence— we  are  able  to  reason  instead  of 
measure. 

It  is  this  perfect  definition  of  the  suh|eet  of  our 
reasoning  that  constitutes  the  mathematical  the 
most  certain  of  all  sciences— it  is  one  of  the  princi- 
pal sources  of  the  peculiar  condusiveneas  that  is  on 
all  hands  admitted  to  chaiaoterlae  thla  science.  No 
question  can  be  raised  here  as  to  whether  the  two 
premises  relate  to  the  same  subject  in  tiie  same 
s^nse;  or,  technically  speaking,  mathematics  la  the 
only  subject  in  which  we  are  not  liable  to  the 
employment  of  "  an  ambiguous  middle  term."  Why 
are  logical  writers  so  backward  in  pointing  this  out  r 
No  doubt  the  same  reason  that  prompts  them  to 
confound  (or,  at  least,  to  not  discriminate  between) 
the  copula  of  identity  and  the  copula  of  equality. 
They  wish  to  show  that  there  is  no  diflference  between 
mathematical  reasoning  and  all  other  reasoning, 
when  such  reasoning  is  reduced  into  regular  form ; 
and  to  this  extent  they  succeed  perfectly.  It  would, 
however,  be  but  fair  to  point  out  the  particular  clr^ 
cunutances  that  confer,  on  the  applications  of  that 
reasonlDg  to  number  and  magnitude,  a  peifeotlon 
of  certainty  that  can  be  attained  in  no  other. 

As  to  the  second  anticipated  objection— that  my 
view  throws  geometry  back  upon  the  definitions 
as  its  basis,  a  very  few  words  will  sufllce  to  dispose 
of  that.  We  only  throw  back  upon  definition  the 
subject-matter  of  the  reasoning — ^not  the  entire 
syllogism,  but  only  mu  of  the  premiseif  the  other 
being  always  an  axiom  or  pre-demonstiated  propo- 
sition. But  enough  has  been  said  to  prevent  mis- 
conception, and  it  Is  beside  my  purpose  to  meet 
mere  ad  amtandum  ottfeetions,  ei,  Indeed,  sophisms 
of  any  kind. 
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as  far  as  my  memory  serves  me»  the  test 
of  Euclid  (i.  ax,  8)  is  adopted  even  by 
the  geometrical  "  quietists.**  Surely  the 
two  magnitudes  must  occupy  the  same 
space  successtvelj/ — the  one  being  re- 
moved to  apply  the  other.  If  not— -how  F 
It  is  true,  indeed,  that  as  long  as  only 
plane  figures  are  considered,  mere  hypo- 
thetical subrapositiot)  might  afford  them 
a  confused  notion ;  bu^y  in  strictness,  a 
figure  supraposed  on  another  does  not 
fiU  the  same  space — ^at  least  does  liot 
occupy  the  identical  space,  whieh  is  evi- 
dently Etlclid's  tiew  of  the  ittatter.  A 
little  attention  to  the  manner  in  which 
Euclid  compares  equal  parallelopipeds^ 
would  haire  disabused  their  minds  of  this 
error.  It  is  not,  however,  worth  pur- 
suing fhrther  here. 

There  is  one  thing  worthy  of  remark 
in  Euclid's  use  of  transposition.  He 
never  Uses  it  in  aid  of  constructing  4 
problem.  This  is  strikingly  illustrated 
lb  his  (i,  d) ;  ^here,  instead  of  trant- 
posing  tbe  line  c,  so  that  one  of  its  ex- 
tremities sli&ll  be  at  A,  he  employs  the 
second  proposition  as  a  lemma,  for  Jini: 
ing  a  line  AD  equal  to  G,  which  shall 
hdve  one  of  iiB  extremities  at  A.  These 
two  propositions  have  indeed  been  the 
subject  of  more  cavil  by  the  "prac- 
tical-geometer" class  than  any  two  per- 
haps in  the  whole  range  of  the  elements. 
Of  course  it  is  not  to  this  class  that  any 
of  these  notes  are  addressed ;  as  such 
persons  are  incapable  of  estimating  the 
views  under  which  Euclid  composed  his 
immortal  work.  They  are  quoted  here 
to  illustrate  a  ptindpU  that  runs  through 
the  entire  "  Elements:*' — that  trans- 
position Is  nbver  used  in  aid  of  th^  con- 
struction of  a  problem.*  Indeed,  were 
it  admitted  into  construction,  what  kind 
of  a  geometry  should  we  soon  have  P 


*  !•  it  possible  that  contideratloni  of  thla  kind  gav« 
rise  to  the  clumsy  process  by  which  <.  8  is  proved 
by  Euclid,  considering  i,  7  as  an  element  of  that 
proof?  The  very  obvious  and  familiar  demonstra- 
tion by  placing  the  triangle  with  its  vortex  on  the 
oppoiile  side  of  £F  fh)m  D,  and  then  Joining  the 
two  vortices  of  the  triangles  thus  situated,  would, 
I  can  hardly  think,  have  escaped  Euclid's  notice ; 
and  the  more  especially  as  he  has  adopted  a  method 
precisely  the  same  tn  principle,  and  differing  solely 
in  his  being  able  at  that  stage  to  construct  the  tri- 
angle instead  of  transposing  it.  It  is  at  least  not 
Improbable  that  his  objection  to  the  mixture  of 
transposition  and  construction  which  would  liave 
been  involved  in  the  adoption  of  the  proposed  me- 
thod, was  the  ground  of  his  rejection  of  it.  Many 
of  the  early  difficulties  encountered  by  Euclid  ori- 
ginate in  his  deferring  the  introduction,  except  as 
an  inatrument  of  constnictipn,  till  ao  remote  a  atage 


DuL  finally,  wtiat  are  we  b  understand 
in  reality  by  the  word  ^^  mechanical  f*^ 
Are  any  of  uie  conclusions  of  geometry 
to  be  understood  as  being  deduced  from 
physical  properties  of  material  bodies? 
Are  any  of  our  theorems  obtained  by 
investigating  the  laws  of  force  by  which 
our  figures  were  produced  ?  Or  as  de- 
pendent on  an^  statical  property  of  a  sys- 
tem of  material  bodies  P  If  not  tbeD^ 
what  degree  of  precision  is  attached  to 
the  term  ''mechanical"  when  applied 
to  demonstrations  in  pure  mathematics  F 
In  order,  however,  to  avoid  fll  chance 
of  being  misunderstood,  I  will  take  an 
example. 

The  most  remarkable  class  of  approxi- 
mations between  pure  geometry  and  phy- 
sics, perhaps,  is  that  which  relates  to 
properties  in  all  figures  admitting  of 
identical  formulc  with  those  which  relate 
to  the  centre  of  gravity  of  a  system  of 
bodies  rigidly  connected.  It  happens 
that  when  the  physical  point  is  defined^ 
and  one  single  property  known,  a  consi- 
derable number  of  conclusions  can  be 
deduced  almost  entirely  from  physical 
considerations  alone,  or  with  extremely 
little  aid  from  mathematics.  These  pro- 
perties might  be  said  to  be  perfectly 
proved  by  such  considerations  as  regard 
the  centre  of  gravity  of  a  physical  sys- 
tem (whether  in  tbe  best  manner  or  not, 
is  no  part  of  the  present  question) ;  and 
we  feel  that  we  may  infer  the  truth  of 
the  same  properties  existing  likewise  in 
a  purely  geometrical  system.  It  is,  then, 
such  a  proof  as  this  inference  would  be, 
that  I  understand  as  a  '*  mechanical 
proof; "  and  it  is  to  such  proofs,  or  those 
naviiur  some  analogy  to  it,  that  I  think 
the  phrase  should  be  confined. 

The  point  was  first  noticed  as  ^physical 
one,  and  a  corresponding  name  imposed 
upon  it  It  was  only  gradually  brought 
into  notice  as  a  geometrical  one,  and  for 
ages  attracted,  as  such,  only  slisht  and 
casual  notice.  Indeed,  till  near  the  close 
of  the  last  century,  the  physical  proper- 
ties were  made  the  basis  of  the  slipshod 
demonstrations  of  the  analogous  geome- 
trical ones;*  and,  of  course,  there  was 


in  his  development :  but  fhrther  prosecution  of  this 
subject  here  would  be  anticipating  what  I  shall 
have  to  say  upon  Euclid's  general  principles  of  daa- 
sificatlon. 

*  The  following  la  a  cue  in  point,  taken  from 
Dr.  Hutton's  translation  of  Montuda's  AeenaikmiL 
p.  7,  9oh  M..  1814.  The  proposition  is  (i.  SS^Tai- 
tiibuted  to  Bufion,  andis  tzeatvd  aa  imp^y^fft^^,  u^ 
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DO  attenipl  made  to  give  tbe  geometrical 
point  a  more  suitable  name. 

Carnot,  however,  who  was  both  a  phi- 
losopher  and  a  geometer,  happened  to 
get  into  a  course  of  geometrical  re* 
searched  which  involved  a  considerable 
number  6f  properties  of  this  point. 
His  was  not  a  hiiild  to  be  satisfied  with 
this  unpbilosophftal  tdmilture  of  geo- 
metry and  phjsicd,  Mpeciallv  Iti  such  a 
reversed  form  as  to  mdke  {jnystcttl  cdii* 
siderations  the  basis  of  geometHcal  truth. 
Of  course  A«  could  not  but  succeed  lil 
distinguishing  them ;  and  only  the  name 
of  the  point  was  left  to  remind  him  of 
their  being  mere  physical  properties. 
In  that  age  of  verbal,  as  well  as  political 
social,  moral,  and  religious  revolution, 
there  was  sufficient  license  for  the  inno* 
vation ;  and  from  a  property  of  the  pointi 
he  was  led  to  call  it  the  "  centre  de 
moyetmeM  distance$"  To  this  name  he 
always  adhered ;  and  it  is  now  universallv 
adopted  by  the  French  geometers  in  all 


ba  solved  by  cootideratioxu  purely"  geometrical." 
ThiB  InfBrenoe  !•,  howerer,  a  too  hasty  one,  as  I 
propoee  Co  show  hereaftei^— the  present  not  behig  a 
suitable  occasion. 


"  If  each  of  the  sides  of  any  irregular  polygon 
whatever,  as  ABCDEA  be  divided  into  two  equal 
parts,  as  in  a,  b,  c,  d,  e;  and  if  the  points  of  divi- 
sion in  the  contiguous  sides  be  Joined,  the  result 
will  be  a  new  polygon  abcdta:  if  the  same  ope- 
ration  be  performed  on'thls  polygon ;  then  on  the  one 
resulting  ftom  it;  and  so  ou  od  injUnUum  ;  it  is  re- 
quired to  find  the  point  where  these  divisiooa  will 
texminate." 

"  To  solve  this  problem,  If  we  suppose  equal 
weights  placed  at  a,  ft,  e,  d,  e,  their  common  centre 
of  gravity  will  be  the  point  required.  But  to 
find  this  centre  of  gravity,  we  must  proceed  in  the 
following  manner,  which  Is  exceedingly  simple." 
He  then  gives  tbe  ordinary  method  of  finding  the 
successive  centres  or  gravity  of  two,  of  three,  etc. 
No  proof  that  tbe  point  sought  would  be  the  centre 
of  gravity  is  offered.  Had  he  done  so,  then  the  proof 
would  have  been  valid  as  a  mgchanical  process.** 

This,  and  a  few  others  which  engaged  my  atten- 
tion at  the  same  period  as  the  *'  flat  knot,"  might 
hereafter  serve  as  its  eompagnom  du  voyaae  down 
the  stream  of  time ;  and  if  tbey  serve  no  other  use, 
my  dunr  that  even  into  our  more  intiieata  pus- 
det,  a  little  of  idenoe  may  sometimes  enter. 


¥M>metrical  eondderationB  of  the  point, 
he  fchief  objection  to  it  is,  the  length, 
and  the  somewhat  unmeaning  forin  which 
a  literal  translation  of  it  into  English, 
taltes,  1  Ventured  a  few  years  ago  (iti 
the  Tratisactions  of  the  Royal  Society 
of  Edlttburgh,  td,  ^H),  to  propose  the 
term  centrcSd  (centre-like)  for  ihfe  geo- 
metrical namebf  this  point;  and  I  am 
dbt  ifithOut  a  hope  that  its  brevity  and 
its  ezpi-essiveiiesfi  will  ultimately  lead  to 
its  general  adoption. 

The  properties  of  this  point  in  a  geo- 
metrical system  are  no  longer  dependent 
for  their  evidence  upon  Inechanical  proof. 
Neither,  indeed,  does  it  appear  so  likely 
that  the  centre  of  gravity  will  hereafter 
be  dble  ^en  to  silggeit  properties  of  the 
centrdid,  which  independent  and  direct 
investigatioti  has  not  ali-eadv  anticipated. 
Besides  Ciriiot's,  considerable  faumbers 
have  been  directly  investigated  by  Lhul- 
lier,  Gerono,  and  others.  But  to  pursue 
this  wbuld  b^  llrelevant. 

We  are  now  entitled  to  conclude,  if 
mv  reasoning  coiitains  iio  very  grave 
fallacy,  that : 

(!)•  That  the  (jreeks  received  geo- 
metry from  the  Egvptians,  not  as  a  prac- 
tical art  merely,  but  as  a  Inethodised 
science ;  not  only  composed  of  construc- 
tions, but  of  demonstratiotis  also. 

(2).  That  the  mode  of  detnonstfation 
so  received  was  effected  chiefly  by  su- 
praposition  and  the  method  now  known 
as  reductio  ad  ahsurdum. 

(3).  That  the  method  of  making  one 
truth  subservient  to  the  demonstration  of 
another,  and  the  consequent  employment 
of  the  direct  categorical  syllogism  in  ef- 
fecting the  proof  was  almost  wholly  (if 
not  entirely)  due  to  the  Greeks. 

(4).  That  the  Greek  geometry  loses 
something  of  its  beauty  from  the  rejection 
of  the  logic  of  Aristotle,  by  the  disciples 
of  Plato. 

(5).  That  though  there  is  an  obvious 
desire  manifest  throughout  the  Ele- 
ments of  Euciid  to  dispense  with  the  use 
of  motion,  transposition,  or  successive 
occupation  of  space,  there  is  little  to 
justify  tbe  belief  that  the  Greeks  en- 
couraged a  hope  of  success;  whilst 
almost  every  page  bears  witness  to  Eu- 
clid's conviction  that  he  had  not  accom- 
plished it. 

(6).  That  there  can  be  no  reoiomng 
in  geometry  without  the  assumption  of 
axioms. 

(7).  That  the  peculiar  evidence  at- 
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tacbed  to  geometrical  conclusions,  arises 
from  the  two  circumstances : — the  nature 
of  the  copula  in  its  argument,  and  the 
absolute  identity  of  the  "middle  term 
in  both  the  premises  of  its  syllogism. 

(8).  That  the  term  <*  mechanical"  is 
absurdly  applied  when  applied  to  Euclid's 
method  of  transposition;  and  that  no 
system  of  geometry  is  within  the  reach 
of  our  faculties,  which  does  not  admit 
of  this  principle. — (7b  he  continued,) 

HOW  THS  FBIMLBT  TBAOIDT  MIOHT 
HAVE  BKBN  PBBTBNTBD. 

About  three  years  ago  we  gave  an 
account  of  the  **  Electric  Indicator/' — 
an  invention  of  our  old  and  esteemed 
corresnondcnt,  Mr.Butter — ^being  shortly 
after  the  time  when  the  specification  of 
it  was  enrolled  (see  yoI.  xlviiL,  p.  86.) 
A  lamentable  tragedy  which  has  just 
occurred  on  the  borders  of  Surrey  has 
forcibly  recalled  to  our  remembrance  the 
great  utility  of  this  apparatus  as  a  means 
of  protection  against  the  midnight  bur- 
glar and  assassin.  Had  the  parsonage 
of  Frimley  only  been  provided  with  such 
an  apparatus,  the  unfortunate  incumbent 
mignt  still  have  been  spared  to  his  family 
and  his  parishioners,  and  a  great  crime 
involving  (very  surely)  more  death  and 
destruction  in  its  train  prevented.  Who 
would  think  of  breaking  into  a  house  if 
aware  that  the  moment  he  opened  a  door 
or  window,  or  stepped  across  the  thresh- 
old, that  moment  his  burglarious  ore- 
sence  would  be  announced  by  a  peal  of 
bells,  rousing  the  inmates  to  stand  on 
their  defence,  and  calling  on  their  neigh- 
bours to  come  to  their  aid  P  The  intend- 
ing thief  or  murderer  his  own  certain 
detector  and  denouncer !  Or  who,  with 
such  a  protection  against  sudden  surprise, 
would  care  how  secluded  or  lonely  his 
dwelling  might  be?  How  the  appa- 
ratus we  have  referred  to  accomplishes 
all  this  and  much  more  in  the  way  of 
domestic  security  and  comfort,  country 
gentlemen  and  others  may  learn  for  two- 
pence, by  sending  to  Messrs.  Home, 
Thomthwaite,  and  Wood,  of  Newgate- 
street,  for  a  copy  of  a  small  and  very  in- 
teresting pamphlet  which  Mr.  Rutter  has 
just  published,  descriptive  of  the  construc- 
tion and  various  uses  of  his  apparatus. 

THB   SUBIIABINB   TELBOBAPB    BBTWBBK  * 
BNOLAND   AND   VBANCB. 

We  learn  from  certain  pnbliihed  proceed- 
ings of  an  Anglo-French  Company,  which 


has  been  formed  at  Paris  for  carrjiog  out 
the  project  of  establishing  an  electric  com- 
munication between  England  and  France : 
Ist.  That  negociations  are  in  progreai  for 
raising  50|000/.,  which  is  the  mm  estimated 
to  be  necessary  for  the  purpose,  and  with 
every  prospect  of  success.    2ad.  That  ex- 
periments are  now  being  made  at  Dover  with 
a  new  description  of  cable  **  of  from  fear  to 
five  inches  in  thickness,  composed  of  gatta 
percha,  inclosed  in  wire  rope,  all  chemically 
prepared,"  and  that  it  is  intended  to  hare 
two  such  cables,  each  20  miles  long,  and 
3  miles  apart,  and  each  of  such  weight  ai  to 
be  capable  of  resisting  the  anchor  of  a  120- 
gun  ship.    And  3.  That  the  whole  of  the 
permanent  wires  and  work  are  expected  to 
be  completed  by  May  next,  "when  it  ii 
proposed  that  Prince  Albert  and  the  Dake 
of  Wellington  should  open  the  communica- 
tion on  one  side  of  the  Channel,  and  the 
President  of  the  French  Republic  on  the 
other."    We  sincerely  hope  all  this  may 
turn  out  to  be  true,  but  we  must  confen 
we  do  not  quite  like  the  present  aspect  of 
things.    The  great  thickness  of  the  pro- 
posed cable — without   any   explanation  of 
the  necessity  for  it,  or  the  means  by  which 
a  rope  of  such  thickness  and  such  length 
(20  miles  I)  is  to  be  manufactured,  carried, 
and  laid  down,  or  if    made  in   lepante 
pieces  how  and  where  the  pieces  are  to  be 
joined — is  still,  to  our  minds,  rather  a  itart- 
ling  obstacle  in  the  way  ;  and  the  talk  sbont 
providing  sgainst  the  possible  case  of  the 
anchor  of  a  120-gun  ship  dragging  agaiatt 
the  cable,  shows  such  a  care  for  Imaginarf 
contingencies  in  the  face  of  the  actual  dilB- 
culties  of  the  case,  as  looks  liker  stock-ex- 
change tactics  than  real  business. 

THB  TWO  YOLTAS.— CUBI0U8  COINCIDBKCB 
IN  NAMB8. 

<<  Ptiny  tell  us  that  it  appeared  from  sn- 
cient  annals,  that  by  means  of  certain  sacri- 
fices and  ceremonies,  thunder  could  be  made 
to  descend,  or  at  least  Uiat  it  could  be  ob- 
tained from  the  heavens.  An  ancient  tradi- 
tion relates,  that  this  was  praotisefl  in 
Etruria  among  the  Yolscinians,  on  acoooat 
of  a  monster,  called  VOLTA,  which,  after 
having  ravaged  the  country,  had  entered 
their  city,  and  that  their  king,  Porienna, 
caused  the  fire  of  heaven  to  ftdl  upon  it" 
'^Bwropemk  Magazine,  vol.  xjcii.,  October, 
1792,  pp.  263.4. 

Animal  electricity  was  discovered  by  Pro- 
fessor Galvani,  of  Bologna,  in  1791,  but 
the  discovery  was  extended  by  VOLTA, 
and  is,  consequently,  better  known  as  "  Vol- 
taic Electricity,"  than  as  **  Galvanism." 

The  above  was  commnnicated  to  me  by 
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my  friend  Dr.  JftmeB  Brett,  R.N.,  late 
Principal  Physician  of  Haalar  HoapiUl, 
Goaport. 

Arthur  Trbviltan. 

fall  of  a  railway  iron  bridge  ik 

AMBRICA. 

We  quote  the  following  notice  from  the 
SeietUifie  American,  of  August  10  last : 
<*  Aeeidemi  on  tht  Erie  Railroad. 
«*OnWednesdaythe31stnlt.,whiIethedown 
freight  train  was  crossing  the  iron  bridge, 
three  miles  alH>Te  Lackawazen,  it  gave  way, 
pfedpitating  the  train  into  a  creek.  The  train 
was  very  heavy,  consisting  of  20  cars,  with 
500  sheep,  200  hogs,  and  100  head  of  cattle. 
Only  25  of  the  cattle  and  100  sheep  were 
saved.  Five  men  were  killed— three  brake- 
men  and  two  drovers.  When  the  locomotive 
came  on  to  the  bridge,  the  engineer  felt  It 
settle,  when  he  at  once  pat  on  more  steam, 
which  carried  the  engine  over,  but  the  ten- 
der patted,  falling  down  into  the  ravine, 
and  fifteen  of  the  freight  cars  tumbled  down 
on  the  top  of  it— The  loss  is  about  10,000 
dollars  in  property— the  lives  of  the  men 
being  above  valuation.  The  bridge  was 
62  feet  broad  and  95  feet  high.*' 

MR.  BILLS'S    CUBIC    SOLUTION. — (P.   252.) 

Sir, — May  I  request  the  favour  of  your 
desiring  Mr.  Bills  to  furnish  the  itafestiga- 
HoH  of  his  rule  ?  We  cannot  adopt  for- 
mnlae  on  trust ;  and  without  intending  any 
slight  upon  the  author  of  the  rule,  we  can 
make  no  exception  in  farour  of  his  special 
auU&ority. 

^  P.  a. 

SPRCIFI0ATI0N8  OF  BNOLI8R  PATRNT8  RN- 
ROLLBD     DURING     THR     WBRK    RNDINO 

OCTOBBR  10th,  1850. 

JosBPR  FiNDLAY,  of  PaisIcy,  Renfrew, 
manu&cturer.  For  an  improvement  or  tm- 
provemeniM  in  machinery  or  apparaius  for 
iwnAng,  tutting,  ihtqHng,  or  reducing  wood 
or  other  tubetaneee.  Patent  dated  April  5, 
1850. 

Ilkis  **  turning  "  mscbine  or  lathe  of  Mr. 
Findlay  is  intended  priocipally  for  the  ma- 
nufacture of  bobbins  for  winding  thread, 
cotton,  or  other  similar  materials,  but  may 
be  so  modified  as  to  be  applicable  to  the 
production  of  button  moulds  and  other  arti- 
cles where  many  of  the  same  form  are 
required. 

As  applicable  to  the  former  purpose,  it  is 
described  as  consisting  of  abed  or  stand,  on 
which  are  two  standards  or  bearings  to  sup- 
port mandrils,  as  in  ordinary  lathes:— one 
fixed,  in  which  revolves  a  mandril  termi- 
nating in  a  ribbed  arbor  or  holder,  and  driven 


by  a  band  and  pulley ;— the  second  move- 
able,  to  suit  the  size  of  the  article  to  be 
turned,  and  supporting  a  mandril  or  rod, 
sliding  longitudinally,  and  connected  to  a 
lever  whose  fulcrum  is  on  the  side  framing. 
The  cutters  are  two  in  number ;  a  plain  or 
roughing  tool,  which  consists  of  an  ordinary 
chisel  and  two  gouges,  by  the  action  of  which 
the  rough  blai&  is  reduced  to  a  cylindrieal 
form;  and  a  compound  finishing  outter, 
consisting  of  a  plain  chisel,  at  each  end  of 
which  is  a  chisel  set  at  an  angle  to  form  the 
bevel  of  the  ruif  or  collar  of  the  bobbin  or 
reel,  and  two  other  chisels  which  cut  down 
the  ends.     These  culters  have  a  traversing 
motion  towards  and  from  the  material  undor 
operation,  which  is  imparted  to  them  by  u 
crank  lever,  the  end  of  which  is  attached  to 
a  driving  shaft  at  the  opposite  extremity  of 
the  frame.    This  shaft  also  bears  the  stop  or 
disengaging  motion,  consisting  of  a  fixed 
clutch,  into  which  a  correspondiiig  moveaUa 
clutch  takes,  which  is  kept  In  contact  by  a 
helical  spring  attached  to  the  side  firaming. 
The  moveable  mandril  or  rod  is  produosd 
and  terminates  in  a  slope,  which  rests  on 
the  boss  of  the  second  moveable  dutch  pieoOf 
which  is  sloped,  to  allow  thereof,  to  a  oor- 
responding  angle.    This  rod  also  bears  an 
angular  bar,  one  end  of  which  has  an  eye 
fitting  over  the  first  mandril  between  the 
standard  and  its  arbor.    When  the  lever  is 
drawn  back,  the  holder  of  the  moveable 
mandril  is  released  from  the  bobbin,  the 
sloped  end  of  the  rod  bears  against  the  boss 
of  the  moveable  dutch  and  detaches  it,  the 
angular  bar  slides    forward  by  the  same 
action,  strikes  the   finished   bobbfai,  and 
removes  it  from  the  arbor,' and  bears  also 
against  the  cutters  which  are  now  at  that 
part  of  thdr  traverse  furthest  from  the  bob- 
bin, detaining  them  whilst  another  blank, 
properly  bored,  is  introduced  between  the 
mandrils.    On  bringing  the  lever  forwards, 
the  moveable  clutch  is  released,  and,  by  the 
pressure  of  the  spring,  at  once  gears  into  its 
corresponding  toothed  piece,  and  the  stop 
bar  having  been  moved  back  by  the  advance 
of  tbe  lever,  the  cutters  escape,  and  are 
aUowed  to  complete  their  traverse  towards 
the  blank,  which  is  hdd  firmly  between  the 
mandrils,  and  which,  when  finished,  can  be 
removed  by  a  repetition  of  the  action  above 
described. 

The  machine  may  be  used  without  the 
stop  bar,  but  the  attendant  must  in  that  case 
time  his  movements  aceuratdy,  so  as  to  dis- 
place the  finished  bobbin  and  insert  a  fresh 
blank  between  the  mandrils  while  tbe  cutten 
are  making  their  retreating  traverse.  In 
place  of  the  crank  lever  various  other  con- 
trivances  to  effect  the  same  object  are  de- 
scribed by  Mr.  Findlay  (see  claim  7).  As 
dso  a  modification  of  the  Mme  maddne 
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wbkh  ii  10  ooDBtroeted  m  to  be  altogether 
lelf-toting.  The  different  mechmiiflel  appli* 
anoes  therain  employed  in  addition  to  Uioae 
abore  mentioned  eonatitute  the  subject 
inatter  of  claim  5  and  6. 

CIoMNf*— 1*  The  general  conitrnction  and 
arrangement  of  tiie  maolunery  or  apparatna 
deambedf  and  ita  application  to  the  onttinf 
or  ahapins  of  wood,  or  other  toitabU  mate- 
liil,  into  Dobblna  and  other  articlet  prodnd- 
ble  by  anoh  machinery  or  apparatna. 

S.  The  ayatem  or  mode  of  cnttiog  or 
shaping  the  anbstancea,  from  whioh  bobbina 
or  other  articles  an  to  be  made,  wherein 
both  cvtiera  or  tools  traTcrae  aimultaneonsly 
tovarda  the  material  to  be  out  during  the 
greater  part  of  their  atroke,  the  plain  or 
ronghbig  ontter  being  made  to  oome  into 
action  alightly  before  tiie  finishing  tod. 

3.  The  adaptation  or  employment  of  atop 
or  disengaging  apparatus,  as  described. 

4.  Hie  system  or  mode  of  traversing  the 
cntters  in  snch  manner  that  the  rate  of 
motion  aliall  be  alower  at  the  inatant  of  cnt« 
ting  Uian  during  the  period  of  their  traTcrse 
towarda  or  from  the  material  to  be  ent. 

5.  The  system  or  aif*u^cment  of  a  adf* 
acting  feed  movement  for  the  supply  of 
blanka  or  materiala  to  be  turned. 

6.  The  use  or  employment  of  differential 
grooTcd  difc  and  alotted  crank  lever  move* 
ment,  aa  described. 

7.  The  peculiar  arrangement  of  scroll 
pulleys,  or  differential  grooved  cylinders,  for 
the  purposes  described. 

CHAULsa  SuLT,  of  Hcighingtoo,  Lin- 
coln, merchant.  For  improfftmtnU  in  grind' 
mg  wheat  tmd  other  grtan^  Patent  dated 
April  5,  1850. 

Theie  improvementa  consist  in  introducing 
a  atream  of  air  between  miU-atonea,  which 
ia  effected  by  means  of  horns  connected  to 
an  air  chamber  in  the  eye  of  the  runner 
atone,  and  enclosed  in  a  casing.  The  lipa 
of  the  horns  have  affixed  to  them  fana,  for 
the  more  perfect  collection  of  air,  and  a 
cylinder  for  supplying  the  grain  ia  intro- 
duced in  the  centre  of  the  air  chamber.  The 
patentee  diiclalms  the  use  of  horns  gene- 
rally, anoh  having  been  previoualy  employed, 
but  be  claims—* 

1.  The  application  of  fans  or  blades  in 
combination  with  horns  used  for  introducing 
a  current  of  air  between  mill-stones. 

2.  The  employment  of  an  outer  caaing  in 
combination  with  horns  uied  for  introdueiDg 
a  current  of  air  between  mill-itonea. 

3.  The  causing  of  horns  used  for  the 
above  purpose  to  be  oonnected  with  a  cham- 
ber in  the  eye  of  the  milUstone,  aa  de- 
aeribed. 

Ebbnbsbr  G.  Pombeot,  of  Cincinnati, 
United  Statea  of  America.  For  a  new  and 
uifftU  froeeea  qf  eaatmg  trim  and  other 


metale  wiih  eopftr  end  other  metaiiic  enh^ 
etaneee.    Patent  dated  l^ftarch  7, 1850. 

In  order  to  prepare  the  iron  or  other 
metal  for  the  dipping  process,  Mr.  Pomeroy 
first  deansea  it  with  dilute  sulphuric  acid, 
then  driea  it  over  *  bri»k  fire,  and  envdopea 
it  in  a  paate  or  pulp  qf  day,  after  which  it 
ia  a  aecond  time  dried  as  before,  when  it  ia 
ready  fqr  ^e  finishing  operation.  In  order 
to  carry  out  this  part  of  the  invention,  a 
anitable  bath  of  copper  or  ita  alloys  ia  pre- 
pared and  kept  in  a  atate  of  fluidity.  In 
thia  the  iron  is  to  be  immersed  for  a  length 
of  time  varying  with  the  sise  of  the  article. 
ThuBt  sheet  iron  should  be  kept  in  the  mdted 
copper  only  a  few  seconds — for  this  reason, 
that  ai  soon  aa  "impregnated"  (coated)  it 
becomes  **  hot-s.  ort,"  and  will  break  by  ita 
own  wdght ;  bnl  if  carefoUy  handled  when 
cold,  it  will  be  tough,  and  when  rolled  will 
preaent  a  bright  surCsoe  equal  in  appearanoe 
to  copper  or  brasa.  In  other  oasee  the  time 
required  lor  coating  will  depend  on  the 
maadveneas  of  the  piece  immersed^  and  on 
ita  being  raiaed  to  a  temperature  at  whidi 
the  copper  ia  in  a  condition  to  oommenoe 
**  imprif  nation."  Ilib  may  be  attained  by 
keeping  the  mdted  metd  at  a  heat  beyond 
the  bare  melting  point.  In  dl  cases  the 
iron  should  be  immersed  only  so  long  aa  it 
will  bear  without  becoming  **  hot-short ; " 
and  the  toughness  of  the  metd  will  depend 
on  the  amount  of  ** impregnation"  during 
the  first  dip.  The  immersion  may  be  re- 
peated  till  the  coating  is  of  suflident  tiiiek- 
ness.  The  patentee  obaervea  that  the  uae- 
ftilness  of  clay  as  a  coating  depends  on  the 
ammonia  therein  contdned,  which  nnitea 
with  the  reddud  sulphuric  add  of  the  firat 
proceas,  and  neutrdises  ita  action  on  the 
iron,  at  the  same  time  preventing  oxidation 
ftt>m  contact  with  the  atmosphere. 

The  platea  thna  **  Impregnated  "  are 
anitable  for  aheathing  ships,  roofing,  &c. ; 
and  iron  apikea  or  bolta  for  ahip-buUdinf^ 
pnrpoaea  thus  treated,  are  stated  to  be,  in 
oonseqnence  of  thdr  greater  strength*  pre- 
llBrable  to  thoae  composed  of  copper  alone ; 
beddea  whioh,  they  are  not  liable  to  oxida- 
tion— ^the  copper  acting  aa  a  protection 
agdnst  the  galUe  acid  contained  in  wood. 

C2anNff«— 1.  The  before-described  proceaa 
of  coating  or  "  impregnating  "  iron  or 
other  metala  of  all  useful  shapes  and  forma, 
with  copper  or  any  alloy  of  which  copper 
forma  a  part— the  add  prooesa  oondating  in 
deandng  the  surface  of  the  iron  or  other 
metd  with  sulphuric  or  other  acid,  defend- 
ing the  cleansed  snrfisce  with  a  coating  of 
day  or  other  duminous  earth,  drying  the 
aame,  and  then  dipping  the  artide  so  coated 
into  melted  copper  or  alloys  of  that  asettL 

2.  The  employment  of  day-paste  for  the 
pnrpoae  of  protecting  the  anrfoee  of  the 
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fluUl  froip  o^dation  dnnng  t|^i  pvqqm*  of 
alloying*  or  ooatiikg  the  metal  pkUt  or  pieoae 
of  metal,  aa  set  forth. 

"William  Qilbbrt  ELLioTTf  of  BUa- 
worth,  Northampton,  gentleman.  Far  <m- 
protummtit  in  the  manutfaeture  rf  brieki, 
filet,  and  pipu  and  other  arHckt  frmn 
pioiHe  muUerialM.  (A.  commonioatioii.)  Pa- 
tent dated  April  27,  1850. 

The  noTeltj  of  this  inventioii  cona^ti  ui 
manufiMrtiiring  bricks,  tiles,  drain-pipes, 
window-sills  and  mantel-piecea,  eulTerts; 
copings,  &e.,  irom  clay  melted  in  air  or 
blast  fnmaoes  of  the  ordinary  description, 
but  erected  for  conyenience  sake  as  near  as 
possible  to  the  pit  whence  it  is  dag,  and 
then,  whilst  in  a  state  of  flniditj  or  fusion, 
mn  direct  from  the  fiumaoe  Into  aaitable 
moulds  of  iron  or  other  material,  as  owing 
to  the  high  degree  of  ^mperatare  at  which 
clay  melts,  it  will  not  bear  to  be  conveyed 
in  tronglu,  or  ladled  into  the  moolda,  aa  is 
the  case  with  metal.  An  endless  web  is 
employed  for  more  readily  conTcying  the 
monlds  to  and  from  the  discharge  Tent  or 
opening  in  the  fnmaoe. 

The  articles  thus  formed  are  ready  for 
use  when  cold ;  care  most,  however,  be  taken 
to  protect  them  from  damp  daring  the  time 
th«y  are  cooling. 

Gmoaos  Hbmhy  Phifps,  of  Park-road, 
Stock  well,  Surrey,  engineer.  For  improve- 
ments in  propelling  veuele.  Patent  date4 
April  5,  1850. 

The  improvements  claimed  under  this 
specification  are 

1 .  The  forming  of  stems  to  veiiels  to  be 
propelled  by  a  screw  or  screws  so  that  the 
upper  portion  of  the  stem  is  made  to  over- 
hang or  project  over  the  lower  portion 
whereby  all  horisontal  lines  from  the  bot- 
tom of  the  vessel  to  the  level  of  the  top 
of  propeller,  will  converge  to  a  vertical  line 
in  advance  thereof,  and  all  horizontal  lines 
above  the  level  of  the  top  of  the  propeller 
will  converge  to  a  vertical  line  farther  aft 
than  the  extremity  of  the  same. 

The  advantages  assumed  to  be  derived 
from  this  constmction  of  stem  (which  may 
be  fftmiliarly  illustrated  by  supposing  a  ves- 
sel to  be  cut  in  two  longitudinally  and  hori- 
lontally,  and  the  upper  portion  slid  along  so 
as  to  project  beyond  tbe  lower  half)  are : — 
1.  To  obtain  the  smalleit  amount  of  resist- 
ance from  minus  pressure  at  the  stem,  hence 
securing  more  solid  wster  for  the  screw  or 
screws  to  act  in,  as  regards  all  the  water  on 
a  level  therewiti^.  2.  To  obtain  a  dear  run 
of  all  the  water  above  the  level  of  the  pro- 
peller to  tbe  mdder.  And  3.  To  obtain  as 
small  an  abstraction  aa  posaiUa  from  the 
buoyancy  of  the  vessel  in  coniequenoa  of 
diminished  diapUcement. 

2.  The  power  of  elevating  or  depressing 


acraw  propeUen  by  any  means  whataoa?ar,  so 
as  to  work  the  screw  al  any  required  altitude. 

pie  machioery  employed  for  working  the 
propeller  is  in  this,  as  in  the  former  in- 
stance, that  of  ordinary  construction ;  but 
to  allow  of  the  shaft  being  eleva^d,  It  if 
luutod  to  the  4riving  power  by  a  univaraal 
Joint,  and  the  eleva^n  Is  effected  by  meana 
of  a  sprang  turned  from  tbe  4ec1f;  of  tbfli 
vessel,  and  attached  by  aliilgt  to  a  oollar  ok 
the  propeller  shaft. 

JoNiiTHAN  Chaju««8  Goodall,  of  Orsat 
CoUege-slraet,  Camden  Tbwn,  Middleaez, 
card- maker.  For  improvememte  in  ma' 
ehinery  for  cutting  pt^er.  Patent  dated 
April  5,  1850. 

These  improvements  consist  in  having  the 
Inifs  or  cutter  fixed,  and  the  table  moveable, 
and  supported  on  a  cranked  axia.  By  tum- 
iog  a  handle,  connected  oy  suitable  gearing 
to  this  axis,  the  table  ia  raised,  and  carriea 
the  paper,  piled  againat  an  adjustable  guide- 
piece,  and  kept  do^  by  the  pressure  of  a 
bar  with  rode  and  weighted  Isvers  at  the 
enda,  up  against  the  knife,  which,  after 
cutting,  ia  reoeived  on  a  surfaoa  of  gutta 
percha  fitted  into  a  groove  made  for  it  in 
theUble, 

Clainu, — 1.  The  arrangement  of  machi- 
nery Cpr  catting  paper,  wherein  the  table  is 
raised  and  the  knife  or  cutting  instrument 
stationary. 

2.  Tbe  meana  disacribad  for  preasing  psper 
on  the  table. 

3.  The  applicatioii  of  gutta  percha  on 
the  table,  for  receiving  tha  edge  el  the  knife 
or  cotter. 

jAMsa  Samuel,  of  Willoughby  House, 
Middlesex,  civil  engineec.  For  certain  im- 
provements  m  tke  conatrnetion  of  railwaye 
and  eteam  engines,  and  in  eteam- engine 
machinery.    Patent  dated  April  5,  1850. 

Of  the  principal  portions  of  this  inven- 
tion we  shall  give  a  full  description,  with 
engravings,  in  an  early  Number. 
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Chartei  Bury,  of  Sallbrd,  Lancaiter,  mauager, 
for  certain  improTements  in  machinery  or  apparatus 
for  preparing  and  spinning,  doubling  or  twisting 
silk  waste,  cotton,  wool,  flax,  or  otlier  fibrous  sub- 
atanoea.    October  10;  six  months. 

Charles  Burjr,  of  Salford,  Lancaster,  manager, 
for  certidn  improvements  in  machinery  or  apparatus 
for  cleaning,  spinning,  doubling,  and  throwing  raw 
silk.    October  10;  six  months. 

Robert  Beart,  of  Godmancbester,  for  improve- 
ments in  tbe  manufacture  of  bricks  and  tiles. 
October  10;  six  months. 

John  Scott  Russell,  of  Great  George-atreet,  West- 
minster* engineer,  for  improvements  in  the  con- 
struction of  ships  oc  vessels  propelled  by  paddle- 
wheels,  with  a  view  to  better  arming  the  same. 
October  10;  alznontba. 

William  Wood,  of  Over  Danrin,  Lancashire, 
carpet  manufacturer,  for  improvements  in  the 
manufhcture  of  carpets  and  other  ftibrlcs.  October 
10 1  six  months. 
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WOliam  Heoiy  Ritchie,  of  Kennlngton,  Surrey, 

gmtlemao,  for  certain  Improvementa  m  machinery 
r  preparing  and  carding  fibrous  lub&tances. 
(Betngaeommnnication.)  October  10;  six  months. 

William  Edward  Newton,  of  Chancery  -  lane, 
engineer,  for  improvements  in  manufacturing 
yarna.  (Being  a  communication.)  October  10; 
■ix  monuii. 

James  Hamilton  Browne,  of  the  Reform  Club, 
Pall-Mall,  Esq.,  for  improvements  in  the  sepatatlon 
and  disiufeotion  of  fo<al  matters,  and  in  the  appa- 
ratus employed  therein.  (Being  a  communication.) 
October  10;  six  months. 


William  Francis  Femihough,  of  London,  engi- 
neer, for  improvements  in  locomotive  and  other 
steam  engines,  and  improvements  in  obtaining 
motive  power.    October  10 ;  six  months. 

Whiting  Hayden,  of  Windham,  Conneetieut, 
United  States  of  America,  for  an  improved  regu- 
lator or  apparatus  for  regulating  the  drauKht  of  the 
silver  on  the  machine,  termed  the  "  drawing 
fhime.**    October  10;  six  months. 

Ardolf  Prederiok  Ourlt,  of  Manchester,  gentle- 
man, for  an  improved  method  of  extracting  silver 
from  argentiferous  minerals.  October  10;  six 
months. 
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Oct.    1      2456     Thomas  Thompson......  Commander,  Royal  Navy ^  Safety -plug  for  boats    aod 

vessels. 

George  Aldred «•...  PrimroM-street,  Bishopsgate  m.  Plate  mortice  nut  for  a  look- 

ing-glaas. 

Walter  Ra]rmond    m....  Dalston  ......m. mm.m..... Life  raft. 

Frederick  Clowes  Birmingham Self-adjusting  vertebral  brace. 

Samuel  Auguatus 

Hayet.^..... Strand  .............m Apparatus  for  fVaotures  of  the 

lower  extremities. 

Thomas  Kev Charing-cross Regimental  cased  clarionet. 

Clayton    Shuttleworth 

and  Co. Stamp  End  Works,  Lincoln......  Combined  thieshlns,  shaklnfr 

and  riddling  maimlne. 
H.  Kilby  and  W.  Hsr- 

ris  M...  Cheltenham Portable  hot-house. 

John  George  Taylor  ...  Great  St.  Thomas  Apostle Self-securing  spring  for  pins, 

brooohes,  and  ornaments. 

Allen  and  Moore .«  Birmingham.MM Match-box  lid. 

Mortiboy  and  Herbert..  Newman*street,  Oxford-street.^  Clasp  -  fastener  for  bracelets^ 

chains,  and  other  articles  of 
Jewellerv  and  drets. 

John  Cart  Wright .........  Newton- wood,  Chester  ...^ Steam  boiler. 

George  Harrows Old  Bond-street ....m...  Railway  -  travelling  trunk  — 

*'  The  Panelasticon." 

George  Boulton Great  Dover-street,  Borough  ...  Safety  pin. 

Roger  Brown   Sheffield m.m Magnetic  lightning  conductor^ 

Elklngton  and  Co Birmingham Fountain. 

W.  Culverwell .mm. Charlotte  -  street,    Blackfriars  - 

road   ......... ......M..........M....  Portable    doeitie       rapour 

bath. 
Fox,   Henderson,  and 
Co.  M........M Birmingham;  and  Spring -gar- 
dens, London Luffer  for  a  ventilator. 

Miall,    Marshall,    and 

Co. M Ingram-court,Fenchurch-street.  Duplex  flanged  pipe  Joints^ 

William  Chapman  ......  Johnson-street,    Clonmel,   Tip- 

perary Grain  crusher,  and  rognlaliiigr 

feed,   for    facilitating    the 
grinding  of  meal  and  flour, 
William  Lowe Birmingham...... BMt. 
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Thbbb  quantitieB,  faoweyer,  must  not  be  considered  bb  indictting  the  whole  of 
the  BBving  whieh  would  be  produced  by  the  application  of  anhydrous  steam  to 
oDgines  in  general:  for  thia  reason,  that  the  engine  on  which  the  experiments 
were  performed  was  so  arranged  as  to  produce  the  best  possible  effect  without  its 
use ;  for  in  addition  to  the  engine  being  made  by  a  first-rate  engineer,  there 
was  abundant  steam  room  in  the  boiler,  the  steam  pipe  was  large  and  inclined 
downwards  to  the  boiler,  besides  which  the  steam  was  applied  to  the  jacket,  not 
as  is  usually  done,  but  in  the  same  way  as  in  the  Cornish  engines,  or  rather  in  a 
somewhat  superior  manner,  as  the  cylinder  cover  was  covered  with  steam,  and 
every  pains  taken  to  ensure  the  perfect  action  of  the  old  method.  On  the  other 
hand,  in  locomotive,  or  even  in  marine  engines,  where  there  is  a  confined  steam 
space> — and  especially  in  locomotives,  in  which  an  enormous  power  is  forced  from 
small  boilers, — there  must  be  a  very  serious  loss  by  the  use  of  steam  hydrated  in 
a  very  high  degree.  The  value  of  anhydrous  steam  in  these  caseB  can  hardly  be 
sufficiently  appreciated. 

The  makers  of  locomotives  appear  to  be  aware  of  this  in  some  degree,  as  in 
the  newest  engines  the  steam  room  is  increased  by  mcaoB  of  large  steam  chests, 
&c.,  as  much  as  the  confined  space  will  admit:  but  after  all  is  done,  the  almost 
ruinous  expense  of  repairing  these  machines,  attests  the  evil  eflbcts  arising 
from  the  present  system.  Capital  would  be  well  engaged  in  carrying  out  this  plan 
with  respect  to  locomotives  and  marine  engines. 

In  consequence  of  these  experiments,  which  were  repeated  in  a  variety  of  ways,  a 
recommendation  was  made  to  apply  the  apparatus  at  the  Grovemment  expense. 
This  was  about  being  done  when  its  progress  was  inspected,  in  consequence  of  new 
regulations  respecting  experimental  matters. 

Another  remarkable  fact  was  observed  in  these  experiments ;  namely,  that  with 
the  apparatus,  that  is  with  the  use  of  anhydrous  steam,  the  engine  would  carry 
above  one-fourth  more  load,  or,  in  carrying  the  same  load,  on  expansion  being  put 
into  action,  there  appeared  a  saving  of  59  per  cent,  compared  with  the  engine 
working  in  the  ordinary  way. 

That  steam  should  undergo  no  expansion  by  an  increase  of  its  temperature 
appears  somewhat  anomalous  ;  yet  this  may  be  considered  as  one  of  the  interposited 
laws  of  nature,  somewhat  analogous  to  the  increase  of  volume  in  water  by  the 
abstraction  of  caloric  between  the  temperature  of  40^  and  32^  If  it  were  not  for 
this  law,  lakes  and  rivers  would  be  frozen  from  the  bottom,  and  a  constant  winter 
would  reign  even  in  the  temperate  regions ;  an  equally  good  reason,  or  final  cause, 
may  be  given  why  the  vapour  of  water  should  not  expand  by  an  Increase  of  tem- 

Eerature ;  namely,  that  earthquakes  and  other  convulsions  of  nature,  being  pro- 
ably  caused  by  sudden  evolutions  of  aqueous  vapour  occasioned  by  subterraneous 
fires ;  had  the  usual  law  of  expansion  by  heat  held  place,  and,  much  more,  had  the 
aqueous  vapour  been  converted  into  **  stame,"  the  very  earth  would  be  shattered  to 
pieces,  no  rocks  nor  hills  could  withstand  its  force,  and  the  world  would  become  one 
mighty  ruin. 

There  is  one  more  interposited  law  of  nature,  whieh  is,  perhaps,  as  important  as 
the  two  I  have  mentioned.  In  some  experiments  which  the  Royal  Society  of  Edin- 
burgh did  me  the  honour  of  publishing,  it  has  been  shown  that  the  air  of  expira- 
tion in  animals  contains  very  much  less  combined  caloric  than  the  air  of  inspiration, 
chiefly  in  consequence  of  the  vapour  of  water  combined  with  it.  From  this  it  appears 
that  the  process  of  evaporation  which  continually  takes  place  in  the  lungs,  instead 
of  having  a  cooling  efiect,  as  in  every  other  case,  becomes  actually  a  heating  pro- 
cess. It  appears,  therefore,  that  had  this  interposited  law  not  had  existence,  animal 
heat  could  not  be  sustained,  and  should  this  law  be  suspended  for  one  hour,  the 
consumption  of  carbon  in  the  system  being  insufficient  to  maintain  the  animal  heat, 
the  whole  animal  race  would  sink  into  torpidity  and  death.    That  evaporation  of 
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water  should,  under  any  circumstances,  occasion  an  evolution  of  caloric,  is  almost 
incredible,  but  not  more  so  than  the  two  interposited  laws  I  have  just  mentioned. 

Mr.  Frost  and  myself,  although  we  yarj  somewhat,  agree  in  the  more  essential 
points.  There  is  even  a  striking  accordance  between  us.  He  finds  by  experiment 
that  an  addition  of  4^  doubles  the  volume,  and  I  have  shown  that  in  an  18-horses 
power  engine,  the  power  is  nearly  doubled, — that  is  46  per  cent,  is  added  by  a  tem- 
perature which  certainly  did  not  exceed  4"*  in  the  cylioaer.  He  dso  states,  that  by 
an  addition  of  440  lbs.  the  volume  of  steam  heated  out  of  contact  with  water  is 
increased  nearly  tenfold ;  and  I  have  shown  that  in  a  small  engine,  by  the  applica- 
tion of  steam  of  500  lbs.,  the  effect  of  the  steam  was  increased  more  than  tenfold. 
The  advantage  of  heating  the  steam  is  the  same  on  both  hypotheses.  We  diffisr 
chiefly  in  theory.  Mr.  Frost  supposes  that  steam  being  subjected  to  a  higher  tem- 
perature, is  converted  into  *'stame,*'  while  I  believe  that  "  stame"  is  nothing  else  but 
pure  anhydrous  steam.  In  practice  we  also  asree,  exceptinff  that  he  proposes  the 
▼ery  means  which  I  used  many  years  a^o,  ana  which  were  atmndoned,  not  because 
they  were  inefficient  but  because  they  nave  been  superseded  by  more  useful  and 
practical  methods. 

As  to  the  amount  of  advantage  to  be  derived  from  the  use  of  anhydrous  steam, 
it  will  vary  in  each  case.  It  would  be  imprudent  to  expect  too  great  things,  but 
I  have  shown  that  in  a  verv  small  engine  the  saving  was  90  per  cent. ;  and  that 
in  an  IS-horses  power  with  abundant  steam  room,  it  would  amount  to  46  per  cent. 
It  is  also  probable  that  in  the  same  kind  of  engine  the  saving  will  be  inversely  the 
sise  of  the  engine,  in  some  proportions  or  other.  Thus  the  diameter  of  the  small 
engine  compared  with  the  other  was  1 : 6,  and  the  saving  was  90 :  46 — ^then  if  we 
suppose  a  12-feet  cylinder  which  would  be  six  times  the  diameter  of  the  18  horses 
power,  the  saving  might  be  lessened  in  the  same  proportion,  the  90 :  46  ::  46 :  23|  per 
eent.  In  actual  practice  the  saving  will  be  very  much  greater,  for  the  reasons  I  have 
before  stated.  I  have  shown  in  the  Appendix  that  the  proper  quantity  of  good 
coal  for  condensing  low-pressure  engines  is  3*29  lbs.,  per  horses  power  per  hour, 
while  in  practice  the  consumption  is  not  less  than  6  lbs.  and  up  to  18  lbs.  I  have 
shown  also  that  the  Cornish  engine,  with  all  its  vaunted  powers,  instead  of  consuming 
1*47 lbs.  per  horses  power,  consumes  2*21  lbs., — being  a  loss  of  33  per  cent:  while 
on  the  other  hand  I  have  shown  that  a  low-pressure  engine  driving  only  one  pair 
of  millstones  and  with  the  siccator,  &c.,  consumes  3*6  lbs.,  while  by  measurement 
it  should  consume  3*29  lbs., — being  a  loss  of  8*7  per  cent  only.  Compare  this  with 
other  engines  of  this  class,  which  consume  from  46  to  80  per  cent,  more  than  the 
proper  quantity. 

An  anhvdrous  cylinder  is  also  especially  favourable  for  working  the  steam  expan- 
sively. The  cylinder  when  sustained  above  the  condensing  point  allows  of  the  full 
effect  of  the  expansion  according  to  the  theory  of  the  hyperbolic  curve. 

I  will  make  a  few  remarks  on  the  use  of  the  priming  box,  which  so  materially 
assists  in  drying  the  steam.  I  have  even  found  it  verv  useful  when  used  by  itself.  It 
is  applied  to  one  of  the  river  steamers,  and  by  repeated  experiments  I  hava  found  that 
it  errected  a  saving  of  7  per  cent.  The  engineer  told  me  that  with  this  apparatus  he 
could  drive  the  engines  for  a  whole  week  without  blowing  out  the  boiler,  and  with- 
out primine  the  engine,  while  without  it  it  was  necessary  to  blow  out  twice  or  thrice 
weehy.  Ais  little  apparatus  which  can  be  applied  to  any  engine  at  a  small  expense, 
deserves  the  especial  notice  of  engineers.  It  would  soon  save  itself  by  the  protec- 
tion it  would  give  the  cylinder,  piston,  and  slides  from  dirt  and  scales  from  the 
boiler. 

Prevention  of  Boiler  ExpioHone, 

We  now  come  to  the  very  important  subject  of  boiler  explosions ;  Mr.  Frost  has 
so  ably  explained  the  most  frequent  causes  of  them,  that  litUe  more  need  be  said  on 
the  subject.  The  fact  is,  that  they  take  place  not  when  the  steam  is  at  its  full  ten- 
sion, as  when,  for  example,  the  engine  stops  for  a  time  ;  but  after  the  engines  have 
started  again,  and  made  some  revolutions,  and  the  tension  of  the  steam  is  suddenly 
rednccd.    The  cases  of  explosion  usually  happen  when  the  water  supply  has  been 
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neglected,  and  a  portion  of  the  boiler  not  covered  by  the  water  becomei  nd  hot 
The  expknation  may  be  as  follows :  The  engine  having  stopped  some  time,  his 
become  cold,  then  agreeable  to  the  principles  alx>ve  stated,  the  steam  on  enteriiig  the 
cold  cylinder  is  rapidly  condensed  doring  the  several  revolutions ;  a  Isrge  quandcy  of 
steam  is  rapidily  drawn  from  the  boiler,  the  water  therein  being  of  a  high  tempera- 
ture, and  being  also  suddenly  relieved  from  a  considerable  portion  of  the  steam  mea- 
sure, boils  rapidly,  throwing  up  priming  water,  which  coming  into  contact  with  the 
red  hot  plates  of  the  boiler,  a  sudden  evolution  of  steam  takes  place,  in  sitoh  quantity 
as  to  act  like  detonated  gunpowder ;  so  that  no  boiler,  however  strong,  can  resist 
its  violence.  Those  who  are  conversant  with  the  river  steamers  will  have  obaerved 
that  after  each  stopping,  the  engines,  especially  if  the  boilers  are  very  foal,  prime 
verv  much ;  that  is,  the  noise  of  the  ebulition  water  rushing  into  the  cylinders  can 
be  oistincdy  heard.  Now,  in  such  a  case,  if  the  water  in  Uie  boiler  h^pen  to  be 
extremely  low,  there  would  be  the  utmost  danger  of  an  explosion. 

Besides  the  obvious  propriety  of  keeping  the  boilers  clean  and  well  supplied  with 
water,  it  will  appear  quite  clear  that  even  should  these  precautions  be  omitted  from 
carelessness,  the  use  of  anhydrous  stesm  would  inevitably  secure  us  from  such  dis- 
asters, for  the  following  reasons;  and  it  is  a  fortunate  circumstance  that  m hat  was 
designed  merely  to  save  expense  should  also  be  the  most  efficient  means  of  seeuiing 
our  safety. 

Should  the  engines  stop  for  any  time,  the  cylinders  being  constantly  maintained 
above  the  condensing  point  of  the  steam,  the  engine  on  starting  would  require  no 
more  steam  than  usual ;  there  could  be  no  sudden  abstraction  of  steam  from  the 
boiler,  and,  in  short,  the  whole  train  of  causation,  before  described,  being  prevented, 
no  explosion  could  ever  occur.  Even  a  common  steam  jscket  would  in  some  measure 
diminish  the  danger.  I  have  never  myself  heard  of  sny  boiler  of  a  steam  engine 
having  a  jacket,  exploding  from  this  cause.  This  subject  really  deserves  the  atten- 
tion of  engineers,  as  we  have  it  in  our  power  to  prevent  the  greater  number  by  &r 
of  these  serious  accidents. 

Jackets  have  been  discarded  from  most  engines,  because  they  have  been  found  to 
produce  but  little  saving  of  steam  in  those  engines  in  which  there  is  but  little  ateam 
space ;  so  that  with  the  exception  of  the  Cornish  engine,  steam  engines  have  retio- 
graded,  as  Mr.  Frost  says,  since  the  time  of  Watt. 

As  a  measure  of  safety  in  boilers,  the  use  of  the  priming-box  promises  great  secu- 
rity, because  most  explosions  arise  from  priming.  All  boiler  explosions,  in  fiict, 
arising  from  priming,  excepting  those  few  which  are  occasioned  bv  an  undue  pro- 
portion between  the  tension  of  the  steam  and  the  strength  of  the  boiler,  that  is  by 
the  boiler  being  worn  out  by  too  long  use  or  from  improper  constructioo.  This 
cannot  happen  but  from  the  most  culpable  negligence.  I  have  shown  above,  that  by 
this  means,  a  river  steamer  could  be  worked  seven  days  instead  of  two,  without 
blowing  the  boiler.  The  cause  of  this  is,  that  the  apparatus  receives  the  priming  on 
starting  the  engine  after  stopping,  thus  preventing  it  from  entering  into  the  engines. 
This  prevents  in  a  great  degree  the  cooling  down  of  the  cylinders,  and  the  conse- 
quent great  demand  for  steam,  by  which  the  boiler  being  partly  exhausted,  the 
? riming  rises  in  great  quantities  and  produces  the  effects  that  have  been  described. 
'his  simple  apparatus  may  be  applied  at  a  small  cost  to  any  steam  engine ;  it  occu- 
pies a  small  space,  and  has,  besides  the  security  it  affords,  the  advantage  of  aavine 
from  7  to  10  per  cent,  in  the  fuel.  This  subject  deserves  investigation,  and  should 
these  promises  be  correct,  no  engine,  and  especially  no  river  steamer,  where  tlie 
water  is  constantly  foul,  should  be  unprovided  with  this  spparatus. 

The  burning  of  locomotives  which  so  frequently  happens,  and  which  is  attended 
with  such  enormous  expense  and  inconvenience,  arises  also  from  priminfl;.  It  is 
reported  in  the  Observer  that  six  engines  belonging  to  the  Eastern  Ck}ttntie8  Railway 
were  burnt  between  the  X8th  and  the  2 1st  of  August  last.  The  immediate  canae  of 
this  mischief  is  a  defficiency  of  water.  But  this  deficiency  of  water  is  oceaaioned  by 
the  great  quantity  of  priming  which  takes  place  in  the  engines  whenever  the  botiera 
become  foul.  This  is  far  more  probable  than  that  the  engine-drivers  iiegleeted  to 
provide  the  usual  quantity  of  water ;  and  it  is  highly  probable  that  in  these  cases  the 
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boilers  had  been  tampered  with.    An  efficient  primiog-boz  would  have  pre?eiited 
these  Mcidents. 

It  «Fould  certtibly  be  desirable  to  constmct  steam  engines  in  such  a  way  that  safety 
depends  as  little  as  possible  on  the  carefulness  or  negligence  of  engine  drivers  and 
ftremen.     This  security,  I  believe,  is  affected  bv  the  anhydrous  system. 

As  a  summary  of  what  I  have  stated,  it  has  been  shown  that  **  stame"  is  notliing 
else  than  pure  or  anhydrous  steam ;  that  steam  engines  consume  by  measurement 
from  one  third  too  much,  as  in  the  case  of  Cornish  engines,  to  near  six  times  the 
proper  quantity  of  coals ;  that  this  loss  is  occasioned  by  the  use  of  hydrated  steam, 
and  by  the  ooloness  which  it  occasions  in  the  cylinder ;  that  this  coldness  is  caused 
by  a  constant  evaporation  which  takes  place  within ;  and  also  that  this  evaporation  is 
prevented  by  a  steam  jacket  containing  steam  which  shall  sustain  the  temperature  of 
the  cylinder  slightly  above  the  condensing  point,  together  with  the  use  of  anhydrous 
steam,  and  this  may  be  accomplished  with  a  great  savins  of  fuel. 

That  boiler  explosions  arise  chiefly  from  priming,  which  takes  place  in  consequence 
of  the  cylinder  becoming  cold  after  stopping — together  with  a  deficiency  of  water 
in  the  bmler,  which  thereby  becomes  red  not ;  that  this  priming  still  farther  cools 
down  the  cylinder  causing  a  still  greater  exhaustion  of  steam,  and  consequently  a 
more  violent  ebullition,  which,  acting  on  the  red-hot  boiler  plates,  causes  such  a 
sudden  and  copious  production  of  steam,  that  the  explosion  takes  place;  that  a 
heated  cylinder,  together  with  a  priming-box,  &c.,  would  afford  perfect  security 
SKBinst  these  accidents,  even  should  the  boiler  become  foul  or  deficient  in  water. 
That  an  efficient  priming- box  alone  would  afford  a  good  security  against  boiler 
explosions ;  and,  lastly,  that  the  burning  of  locomotive  engines  arises  from  the  same 
cause,  and  would  be  prevented  by  the  same  means. 

There  are  many  points  concerning  priming,  which  had  I  space  might  be  pointed 
out ;  saeh  as  the  priming  of  sea-going  steamers  on  entering  fresh  water,  whieh 
arises  from  the  high  temperature  the  water  acquires  in  consequence  of  its  impregna- 
tion with  salt.  This  high  temperature  converts  the  fresh  water  supplied  into  the 
boiler  into  steam  too  suddenly,  which  is  also  not  unattended  with  danger. 

I  will  just  mention  one  fact  which,  although  apparently  insignificant,  shows  in  a 
striking  maaner  the  effect  that  an  admission  of  a  very  small  quantity  of  water  has  in 
cooling  down  the  cylinder.  While  experimenting  on  the  engine  referred  to,  I  blew 
the  slide  case,  and  then  remarked  the  effect  produced  on  the  hot- well.  The  difller- 
eaee  of  temperature  previously  was  20^,  but  after  blowing  the  slide  ease  the  tempe- 
rature fell  3*,  showing  a  saving  of  15  per  cent.  It  was,  to  he  sure,  a  long 
T  sUde,  which  would  increase  the  quantity  of  the  water  of  condensation.  This 
shows  that  apparently  trivial  circumstances  deserve  attention.  I  am  aware  of  the 
natural  aversion  which  engineers  have,  in  common  with  others,  to  new  plans  designed 
for  the  improvement  of  their  own  art ;  yet  I  trust  some  will  be  found  who  will  inves- 
tigate these  matters,  and  regard  their  noble  profession  not  so  exclusivelv  as  men  of 
business  as  to  prevent  them  from  promoting  whatever  may  contribute  to  the  purposes 
of  general  utility. 

Fig.  1  is  a  pnming  tube  or  separator :  it  forms  a  part  of  the  steam  pipe,  and  is 
plao^  dose  to  the  engine,  or  else  receives  the  steam  before  it  enters  the  sieeator. 
The  steam  enters  at  A^  follows  the  direction  of  the  arrows  on  the  outside  of  B, 
which  is  an  inverted  cup- shaped  cylinder,  suspended  by  strips  to  the  external 
chamber.  At  the  lower  curved  arrows  the  water  is  separated  and  falls  to  the  bottom ; 
the  steam  then  passes  into  the  engine  or  sieeator.  D  is  a  stop-cock  to  blow  the 
apmuratos. 

Fig.  2.  The  same  description  and  letters  apply  to  fig.  2.  This  priming-box  may 
be  plaoed  within  the  boiler,  and  is  designed  especially  for  river  steamers,  or  wherever 
the  water  is  very  foul.     £,  £,  £,  a  portion  or  the  boiler. 

Fig.  3  is  a  cheaper  form  of  the  apparatus.  It  consists  of  a  cast-iron  box  in  the 
form  of  a  parallelogram.  The  water  is  separated  by  passing  under  a  diaphragm  B, 
and  makes  its  exit  at  C.  D  is  the  blow- cock.  This  form  is  useful  where  the  steam 
pipe  runs  in  a  horisontal  direction. 

Fig.  4  is  a  modification  of  fig.  1,  and  is  suited  for  insertion  in  the  dome  of  a  loco* 
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motive :  this  and  flg.  2  require  the  addition  of  fig.  1  or  8  to  receive  the  eondenaatton 
of  the  steam  pipe.    E,  £,  £)  is  the  dome. 

Appendix, 

A  lift  of  different  iteam  engines  that  have  come  under  my  observation,  with  the  qnantitf 

of  coals  consumed  per  horse  power  per  hour. 

Ib«. 

Cornish  engine  at  Deptford»  see  below.. ..  • 2*21 

Wolfs  engines  at  Greenwich,    ditto 3' 

High  and  low-pressure  engines  at  Greenwich »  40-horses  power 6* 

Average  of  five  pair  marine  engines  (Tredgold)  nominal 10*3 

Com- mill  at  Deptford,  12-hor8es  power,  low  pressure 14'0 

Messrs.  Johnson  and  Berry's  engine  at  Birmingham ,  S-horses  power 

nominal •  • .    16* 

Mr.  Smith's  engine,  almost  new,  at  Bermondsey,  5-horses  power 

nominal 18*88 


Calculation  to  9how  the  quantity  of  Coals  which  should  be  eontumed  by  Steam  Snginee 

per  Horse  Power  per  Hour  : 

Note. — The  capacity  of  steam,  of  all  densities,  is  supposed  to  be  constant,  that  is,  as  the 
density.    Also  that  a  horse  power  is  equal  to  33,000  lbs.  raised  one  foot  in  the  minute. 

One  cubic  inch  of  water  »1  cubic  foot  of  steam  (Watt),  of  the  elasticity  of  15  lbs.  on 
the  square  inch  =  144  x  15  lbs. « 2 160  lbs.,  which  would  be  lifted  during  its  formation  one 
foot  high  :  and  if  this  be  done  in  one  minute  of  time,  2160  :  33,000  : :  1 :  15*27  cnbic 
inches  of  water  required  in  one  minute,  or  916'2  cubic  inches  required  in  one  hour» 
(1  cubic  foot » 62*5  lbs.)  33  lbs.,  to  which  add  one- fifth  for  friction  and  loss,  or  6*6  lbs., 
total  water  39*6  lbs. ;  and  if  we  allow  1  lb.  of  coals  to  evaporate  8*4  water  (Tkodgold)  the 
consumption  of  cosls  will  be 

39*6 

IT' 

or  4*71  lbs.  per  horse  power  per  hour. 

But  if  the  steam  work  expansively,  this  quantity  is  divided  by  the  number  according  to 
Watt's  Table,  which  corresponds  to  the  degree  of  expansion.  Thos,  in  Cornish  engines, 
the  steam  is  stopped  at  onC'eigbth,  and  by  the  Table  the  performance  is  multiplied  by  3*2  $ 
therefore  the  consumption  of  coals  for  these  engines  should  be 

illl- 1*47  lbs. 
3*  2 

per  horses  power  per  hour. 

Again ;  in  Wolrs  engine,  in  which  the  expansion  cylinder  is  four  times  the  size  of  the 

other,  and  therefore,  pro  tanto,  the  iteam  is  stopped  at  one-fifth.    This,  by  the  Table, 

multiplies  the  performance  by  2'6 ;  therefore,  take  the  abave  constant  quantity  4*71  as 

before,  and 

i^=l'811bs., 
2*  6 

the  quantity  which  should  be  consumed  by  these  engines ;  but  they  consume  3  lbs.  per  horse 
power  per  hour,  and  some  of  them  twice  as  much. 

Also  in  low-pressure  engines,  which  use  a  slide  valve.  The  slide  stops  the  steam  at  two- 
thirds,  which  multiplies  the  performance  by  1*43;  then 

ili- 3-29  lbs., 
1*43 

whidi  is  the  proper  consumption  for  these  engines ;  but  they  actually  ooniume  from  6  lbs. 
to  nearly  19  lbs. 


Calculation  to  show  the  consumption  of  Coals  in  the  Cornish  Engine  at  Dept/ord,  wiik  the 

steam  stopping  at  one- eighth  ^  and  using  the  best  Coals, 

Engine  lifts  84,000,000  lbs.  of  water  one  foot  high  by  the  consumption  of  94  lbs.  of  coals. 
If  we  suppose  this  to  be  done  in  one  minute  of  time,  the  number  of  the  horses  power 
would  be 
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84,000,000 


»2545; 


ar.  J  If  in  one  hour, 


33,000 


?515=42-45,ind?l^-=2-211bi., 
60  42-45 


or  vhe  conBamption  of  coals  per  horse  power  per  hour ;  bat  the  proper  qaantity,  as  we  have 
■trted  above,  is  1*47  lbs. ;  being  a  loss  of  exactly  one- third. 

The  only  engine  in  which  the  siccator,  &c.,  have  been  applied  In  an  imperfect  manner, 
ar  d  acting  under  diaadvantageous  circumttanoes,  consumes  3*6  lbs.,  the  proper  quantity 
bi  eg,  as  above,  3*29  lbs.,  which  is  a  loss  of  only  8*7  per  cent.  This  is  the  nearest  approzi- 
mhtion  of  any  engine  in  existence  to  the  true  theory,  and  far  surpassing  the  Cornish  engines 
in  effect,  especially  considering  the  vast  difference  in  their  size,  pressure  of  steam,  and  the 
rate  of  expansion. 

To  exceed  the  theory  seems  not  to  be  very  probable,  unless  it  should  turn  out — and  the 
possibility  of  which  I  admit — that  Mr.  Frost's  notions  concerning  the  expansion  of  steam 
are  correct.  But  without  this,  the  room  for  improvement  is  very  great,  so  much  so  that  it 
may  be  considered  that  the  steam  engine  is  still  in  its  infancy.  It  requires  only  the  due 
application  of  capital  to  produce  effects  as  yet  unthought  of. 

In  addition  to  what  I  have  stated,  there  are  certain  improvemeats  in  the  management  of 
fomaoes  exceedingly  simple.  At  some  future  opportunity,  it  is  my  intention  to  oommuni- 
cale  my  ideas  on  the  subject  by  means  of  this  widely.ciroulated  liagaxine. 

I  am,  Sir,  yours,  &o., 

W.  T.  Hatcraft,  M.D.,  &c. 


PHILLIPS'S   FIBB   ANNIHILATOB^PBACTICB  V,  TBKOBY. 


Sir,— In  your  Magazine  of  Deo.  22, 
1849,  Tou  iayoured  me  by 'inserting  some 
remarks  coneeming  Mr.  Phillips's  in- 
vention ;  these  remarks  were  written  prior 
to  an?  experiments  excepting  those  at 
yaQxhall;  but  now  that  Government  have 
given  him  a  house  on  fire  at  Woolwich 
to  annihilate  with  his  vapour,  — and  from 
some  cause  or  other  he  allowed  it  to  be 
burnt  down, — ^will  you  allow  me  from 
this,  and  also  from  Mr.  Phillips's  own 
experiments  on  his  oton  house  at  Bat- 
tersea,  on  the  8th  instant,  to  again  en- 
croach on  your  valuable  Magazine,  in 
order  that  your  readers,  and  the  public 
generally,  may  not  be  misled  by  the  flat- 
tering reports  which  have  appeared  in 
the  newspapers  lately  (not  that  many  of 
your  readers  would  trust  the  report  of  a 
penny-a-liner  on  any  scientific  question) ; 
out  in  order  that  having  read  their  side 
of  the  case,  they  may  now  see  the  other 
with  more  minute  particulars,  and  thus 
be  enabled  to  give  Mr.  Phillips's  inven- 
tion ita  due. 

In  doing  this  It  will  be  necessary  to 
give  the  exact  state  of  affairs  at  Battersea, 
and  if  Mr.  Phillips  were  unable  to  ex- 
tinguish his  own  fire  with  himself  and 
machines  on  the  spot  fully  prepared, 
surely  the  inference  to  be  drawn  is, 
that  were  a  fire  to  occur  accidaUaUy  and 
unlooked-for  (as  most  fires  do),  there 


would  not  be  the  remotest  ofaanoe  of 
extinguishing  it. 

The  house,  or  rather  cottage,  two 
stories  high,  was  built  of  brick  with  a 
wooden  staircase  built  in  the  wall  \  the 
windows  were  hung  with  calico  instead 
of  being  glased,  pieces  of  wood  were 
knocked  together  to  imitate  furnitun*, 
and  in  each  room  some  shavings  wert 
placed.  At  a  signal,  the  shavings  wen^ 
fired  in  several  different  places  at  the 
same  time  ;  and  to  persons  unaccustomed 
to  such  sights,  the  whole  house  would 
naturally  appear  on  fire ;  hot  if  we  con- 
sider the  means  employed  to  extinguish 
it,  we  shall  see  that  such  was  not  the 
case ;  outside  two  powerful  machines,  on 
wheels,  with  hose  attached,  were  charged, 
and  the  vapour  forced  into  the  building ; 
this  of  course  nullified  to  a  certain  extent 
what  flame  it  came  in  contact  with ;  hut 
when  on  looking  more  closely  we  see 
men  running  about  inside,  and  find  that 
ten  or  a  dozen  hand  machines  had  been 
used  inside  the  house,  we  oome  to  con- 
sider; first,  what  sort  of  a  fire  could  it 
have  been  to  allow  men  inside  ?  where 
was  the  large  body  of  smoke,  which,  if 
the  house  had  been  properly  alight  would 
have  suffocated  them  P  Secondly,  if  it 
require  two  powerful  machines  outside, 
and  a  dozen  smaller  hand  machines  in- 
side, to  annihilate  a  fire  in  a  cottage. 
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where  men  cad  move  ftbouti  how  roaaj 
would  be  needed  to  extinguish  a  fire 
when  no  one  could  go  within  sevend 
feet  The  fact  it,  eome  shavings  were 
fired  in  each  room  and  charred  some  of 
the  wainscoating  near ;  but  except  in  one 
instance  Twhere  the  fire  communicated 
bv  a  small  opening),  the  fires  were  totally 
distinct  from  each  other.  I  may  here 
add,  that  two  or  three  dosen  buckets  of 
water  had  to  be  used  to  put  out  the 
burning  embers  ;  why,  in  ten  minutes  a 
seven-inch  fire  engine  would  have  put 
900  gallons  inside,  and  washed  the  house 
awar  nearly. 

If,  Sir,  you  will  spare  me  the  space 
and  your  valuable  time,  I  should  like  to 
consider  the  utility  of  this  invention 
(whieh  has  been  so  improperly  pushed 
before  the  public),  when  applied  to  the 
difierent  classes  of  fires,  for  which  ail 
machines  for  extinguishing  fires  ought 
to  be  more  or  less  suited. 

First  As  to  small  fires,  i.  €,p  fires 
discovered  at  the  oommencement ;  sup- 
pose a  servant  going  up*stairs  finds  the 
oed-curtains  on  fire,  and  Mr.  Phillips's 
annihilator  is  in  the  house  (in  the  hall  he 
proposes  to  keep  it),  if  she  were  not 
unnerved,  nothing  would  be  more  easy 
than  to  pull  them  down,  or  throw  a 
blanket  over  them ;  but  she  runs  down- 
stairs, alarms  the  house,  and,  being  un- 
nerved, of  course  leaves  the  door  open, 
and  before  the  other  inmates  can  tell 
what  b  the  matter,  and  where,  the  bed 
and  furniture  are  fanned  by  the  draught, 
and,  in  fact,  the  room  is  thoroughly  on 
fire,  and  before  the  annihilator  can  be 
brought  to  bear,  the  smoke  from  the 
feathers  and  furniture  is  so  overpower- 
ing to  any  one  not  well  accustomed  to  it, 
Uiat  they  would  endeavour  to  get  near 
the  door  of  the  room  in  vain.  Or  sup- 
pose a  strong  smell  of  burning  is  felt  m 
a  warehouse,  and  after  searching,  a  little 
smoke  is  discovered  oosing  through  the 
fioorinff  round  the  hearth  or  near  some 
flue ;  ttie  flooring  must  be  cut  away  and 
the  annihilator  used.  It  will  extinguish 
flame  ;  but  here  is  a  large  mass  of  red 
heat — timber  gradually  reduced  perhaps 
for  years  to  a  state  of  touch-wood,  fired 
bv  some  stray  spark  from  the  stove  or 
chimney ;  the  annihilator  therefore  fails 
here,  and  the  increased  draught  from 
opening  the  flooring  may  be  productive 
of  serious  consequences.  In  such  cases, 
it  is  scarcely  possible  for  the  inmates  to 


extinguish  it,  as  the  fire  generally  UfB 
under  beams,  &c.,  where,  unless  a  very 
great  qoantitv  of  water  is  thrown,  m  as 
to  saturate  all  the  flooring  and  joisling 
near  (which  would  do  inoalcnlable  diu 
mage  to  the  goods  in  the  room  beln«X 
they  cannot  reach  it :  here  the  Aremctt 
should  always  be  called,  as  they  are  net 
only  thoroughly  used  to  such  jobs,  but 
they  carry  a  small  force-pomp  on  pur- 
pose, which  they  work  from  a  bached 
and  thus  apply  the  water  to  the  part 
actually  on  fire  with  scarcely  any  damage 
by  water.  These  force-pumps  oost  not 
nearly  so  much  as  the  smallest  annihiU* 
tors,  and  the  expense  for  each  charging 
is  the  value  of  a  bucket  of  water-HMK 
five  shillings  per  case.  These  two  esE* 
amples  are  of  every^day  oecitfrenoet  and 
a  fife  generally  commeneea  in  seme 
small  beginning  of  this  kind.  It  seenu 
to  me  that  presence  of  mind  is  ail  4het 
is  wanted  in  the  one  case,  and  a  little 
water  applied  with  skill  in  the  other. 

Seewd,  As  to  large  firea  in  ware- 
houses, factories,  &c.,  I  put  the  question 
simply  as  before :  If  it  take  two  largest 
sise  annihilators,  and  a  doien  smaller 
ones,  to  annihilate  five  or  six  bundles  of 
shavings,  how  man^will  be  required  to 
extinguish  a  sugar- house,  a  cotton  fsc- 
tory,  or  a  Liverpool  warehouse  ?  If  Mr. 
Phillips  were  to  state  the  proportionate 
amount,  according  to  Cocker,  I  thin^  he 
would  find  himself  getting  into  figures 
where  algebra  might  be  useful. 

Third,  As  to  its  utility  in  preventinff 
the  spread  of  fire  from  roof  to  roof,  1 
made  an  inquiry  on  this  head  in  your 
Magazine  of  December  22,  1849,  but 
as  the  invention  has  been  so  puffed  up 
lately,  will  you  excuse  my  repeating  it ; 
and  if  you  will  allow  me  to  say  all  now, 
I  will  not  again  occupy  your  valuable 
space  by  affain  writing  on  this  gasy  in- 
vention. When  the  water  is  applied 
from  the  common  fire  engine,  the  mate« 
rials  become  saturated  and  damp,  but 
the  annihilator  will  only  put  ont  the 
actual  flame,  so  that  the  burning  flakes 
falling  on  a  buildinff  thoroughly  dry 
from  the  heat  of  the  Are  adjoining, 
would  not  be  prevented  from  firing  that 
building.  Besides,  suppose  that  the 
annihilator  did  as  much  good  as  water, 
imsffine  the  expense  of  keeping  even  one 
madiine  constsntly  st  work  for  flve  or 
six  hours  in  the  open  air,  with  the  wind 
blowing  the  gas  about  anywhere ;  one  of 
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tiw  smallest  charges  costs  58.,  and  lasts 

about  four  minutes. 

Fourth.  And,  lastly,  as  to  ships ;  hero, 
if  anjwhere,  the  annihilator  ought  to 
sueoeed^  beoause,  if  the  eargo  took  fire, 
Ae  hold  oould  be  made  nearly  air-tight 
in  a  few  seeonds.  The  nose  of  the  anni- 
bilator  might  be  thrust  down  a  hole  cut 
HI  the  deck  ;  and  if  the  captain  carried 
a  few  pounds  sterling  of  composition 
whb  faim,  the  oxygen  might  be  so  com- 
pletely nullified  as  to  preyent  even  the 
red  beat  from  existing. 

Since  the  total  failure  of  tlie  experi- 
ments lately  made,  allow  me  to  contra- 
dict my  former  statementi  last  Decem- 
ber concerning  distilleries,  &e.,  by  saying 
that  since  it  requires  so  much  gas  to  put 
out  a  few  shayings,  I  do  not  think  it  can 
be  found  ser?iceable  even  in  distilleries 
or  in  buildings  of  any  kind ;  but  would 
do  more  harm  than  good,  by  causing  the 
inmates  to  put  a  fUse  confidence  in  it, 
and  thus  neglect  the  other  and  elFectual 
means ;  yis.,  the  common  fire-engine. 
I  am,  Sir,  yours,  &c., 

JoBM  Pbactice. 

Lvkdm,  October  \i,  1850. 


ftlSK  AND  PB00RB88  Oy  AN   **  ORIGINAL 

IDEA." 

Sir, — Takbg  up  the  subject  of  **  ori- 
ginal ideas,'*  mentioned  by  your  corre- 
spondent **  C.  £.,"  page  250,  I  beg  to 
state,  that  in  the  year  1839,  as  I  was 
sitting  in  my  parlour,  I  saw  a  larffe  cat 
walk  along  the  slender  horizontal  bough 
of  a  young  beech-tree,  and  from  the  end 
pass  to  the  like  bough  of  another  tree  in 
the  plantation.  I  was  surprised  at  the 
very  small  deflection  of  the  bough,  and 
thought  these  boughs  formed  a  complete 
suspension  bridge.  I  went  and  examined 
the  tree,  and  tested  the  bough  as  to  the 
weight  it  would  bear,  and  considered 
how  the  bough  was  supported,  and  how 
I  could  best  make  sucn  a  bough  artifi- 
cially. The  bough,  as  we  all  know, 
thickens  and  has  firm  hold  of  the  bole  of 
the  tree,  and  the  bole  firm  hold  of  the 
ground  by  its  wide- spread  roots.  It 
immediately  occurred  to  me,  that  to  ob- 
tun  breadih  for  a  road  without  extra 
weight,  I  must  make  the  bough  hollow^ 
and  like  a  telescope  taper,  with  either  a 
pa88afi;e  through  it  or  on  it.  But  what 
would  be  the  best — I  mean  the  most 
economical  mode  of  imitating  the  firm 


ground  roots  of  the  tree  ?  This  I  found 
would  be  best  effected  by  passing  a 
rod  from  the  light  end  of  the  bough- 
tube  to  the  upper  part  of  the  bole,  and 
thence  pinning  it  to  the  ground  on  the 
other  side,'  and  bv  often  repeating  this 
process  towards  toe  thick  end  of  the 
bough-tube,  I  found  I  could  obtain  a 
rigid  gangway,  and  sustain  it  by  a  trellis 
of  rods,  with  less  metal  than  what  con- 
stituted the  sides  and  top  of  the  tube  and 
joining  to  the  bole. 

This,  I  think,  would  be  found  to  be 
the  case  with  the  Great  BriUnnia  Tube 
if  tried,  which,  though  astonishing  as  a 
bold,  novel,  and  dever  construction,  I 
believe  involves  a  vast  waste  of  iron  and 
labour  in  proportion  to  the  weight  it  will 
carry,  and  that  Mr.  Stephenson's  ^*  ori- 

K'nal  idea"  of  hanging  in  chains  (or 
itter  in  rods)  would  have  been  much 
the  least  expensive,  though  not  so  novel. 
Now  my  **  oriffinal  idea"  was  a  mbe, 
but  the  substantial  invention,  and  one  to 
be  patented,  I  consider  resolved  into  a 
platform  gradually  suspended  by  a  taper- 
ing trellis  of  rods. 

I  think  this  was  mentioned  in  your 
pages  seven  years  ago. 

I  am,  Sir,  yours,  Iw., 

Saxula. 

October  14, 1850. 


COHMON  SBNSB  VINDICATao  AGAINST 
THK  PHBTKNSIONS  OF  If  ATHXM ATICAL 
SCIBNCB. 

Sir, — Having  already  appeared  in  your 
pages  (vol.  xlix.  pp.,  422-3,)  as  an  ad- 
vocate of  common  sense,  I  feel  called 
upon  to  make  one  or  two  remarks  upon  a 
portion  of  the  "  Geometrical  Notes"  of 
your  able  correspondent  Professor  Davies, 
which  appeared  in  your  last  Number. 

I  wish,  hovrever,  not  to  address  myself 

Specially  to  the  *•  Notes"  referred  to :  to 
o  80  would  be  both  unfair  to  their 
author — because  the  remarks  which  have 
attracted  my  attention  have  nothing  to  do 
with  his  general  purpose— and  danger- 
ous to  myself,  seeing  that  I  have  only 
"  common  sense"  and  **  a  few  facts,"  to 
oppose  to  his  heavy  battery  of  scientific 
methods.  I  wish  only  so  far  as  the 
"  Notes"  are  concerned  to  appeal  against 
the  sweeping  denunciation  which  he  has 
fulminated  against  such  as  myself,  who 
think  that  '*  a  few  facts,"  well  reasoned 
upon  by  common  sense,  may  be  as  really 
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valuable,  and  perhaps  tend  as  much  to 
the  increase  of  human  knowledge,  and 
the  progress  of  society,  as  any  quantity 
of  abstract  science.  On  this  general 
idea,  I  wish  to  ground  the  few  observa- 
tions which  I  am  about  to  make.  I  mav 
S remise,  that  although  I  may  differ  with 
(r.  Davies  and  other  scientific  men  on 
the  point  which  I  have  stated,  yet  that 
I  consider  it  to  be  only  a  specific  dif- 
ference ;  a  wider  generalisation  will  in- 
clude both  their  views  and  my  own. 

Let  it  be  asked,  What  is  either  mathe- 
matical, or  logical  science  f  The  answer, 
as  I  believe,  must  be,— It  is  ihe  result  of 
an  attempt  to  reduce  common  sense  ic 

rules. 

In  one  word,  it  is  method^n  method 
of  thinking,  or  of  recording  thought 

The  common  sense  of  the  present 
time  admits  this,  and  is  thankful  to 
soienee  for  what  it  has  done  in  preserving 
the  reaultB  of  the  common  sense  of  the 
past  But  it  cannot  concede  to  seienee 
the  power  of  abeolutiBm.  Neither  in  the 
past  nor  in  the  present,  has  anv  one  mind 
or  conjunction  of  minds  had  power  to 
promulgate  a  law  for  all  others,  and  say 
**  thus  shall  ye  think  for  the  evolution 
of  truth,  and  not  otherwise.** 

The  point  that  I  wduld  contend  for  is 
this : — that  there  may  be  other  methods 
of  thought,  not  rec<^ised  as  scientific, 
which  may  produce  results  equally  satis- 
factory with  those  which  are  so  charac- 
terised. 

Every  man  may  have,  and  doubtless 
has,  his  own  method.  I  have  my  own, 
but  I  freely  admit  that  another  may  have 
a  better  method  than  mine ;  then,  if  be 
have — ^he  has  a  better  implement  than  I 
have,  and  ought  to  produce  better  work. 
Let  us  judge  of  thmgs  by  their  fruits, 
and  inquire  how  the  facts  really  stand. 
Have  the  greatest  discoveries  been  made 
by  men  of  science,  or  by  non-scientific 
persons?  Leaving  astronomical  dis- 
covery out  of  the  question,  I  have  no 
hesitation  in  asserting  that  the  balance  is 
clearly  against  science. 

Inventors  generally  have  not  been 
men  of  great  attainments  in  abstract 
science,  but  they  ought  to  have  been  so, 
if  there  be  so  much  value  in  scientific 
method  as  some  would  maintain. 

Tet  can  it  be  asserted  that  they  had 
no  method  at  all  ?  Had  Arkwright  no 
method — or  Newcomen— or  Trevithick  ? 
And  how  long  is   it  since   chemistry 


scraped    acquaintance    with    mathema- 
tics? 

The  fact  appears  to  me  to  stand  thus, — 
That  which  is  called  the  inventive  faculty 
is  nothing  else  than  the  perception  of 
relation  among  given  facts.  This  per- 
ception gives  rise  to  the  idea  of  fitness — 
the  fitness  of  a  certain  thing  or  things, 
employed  in  a  certain  manner,  for  a  cer- 
tain purpose. 

In  reference  to  abstract  ideas — this  is 
the  '*  philosophy  of  just  inference,"  or 
logic :  in  reference  to  number,  or  quan- 
tity, it  is  **  mathematical  science** — but 
in  reference  to  things  of  mere  practical 
utility  it  is  the  *'  rule  of  thumb.*' 

This  unjust  distinction  arises  from  the 
attempt  to  separate  a  single  mental  pro- 
cess into  different  parts,  instead  of  re- 
garding it  as  one  process  applied  to  dif- 
ferent subjects.  No  one  can  deny  the 
usefulness  of  logical  and  mathematical 
science;  but  it  must  at  the  same  time 
be  admitted  that  many  merely  practical 
men  make  use  of  all  the  fundamental 
truths  of  those  sciences  without  even 
knowing  them  to  be  such :  like  the  per- 
son in  one  of  Moli^re's  comedies,  who 
had  talked  prose  all  his  life  without  being 
aware  of  it.  They  use  them  because 
they  find  them  where  science  foimd 
them,  in  common  sense. 

Thus  it  will  be  seen  that  I  have  no 
quarrel  with  science,  but  otherwise:  I 
would  onlv  assign  to  it  the  **  cm  post 
facto"  position,  which  is  its  true  one. 
Let  it  be  employed  as  an  accessory,  not 
as  a  principal.  When  the  thing  has 
been  tnought,  or  done,  let  science  record 
the  process,  and  thus  facilitate  its  repeti- 
tion. To  deduce  formulae  from  experi- 
ment is  its  legitimate  use,  aUhough 
even  in  this,  as  regards  physics,  its  value 
is  frequently  uncertain :  the  Tariation 
of  a  single  physical  condition,  may  upset 
the  most  logical  deduction,  or  the  moat 
accurate  computation. 

I  have  endeavoured  to  show  that  the 
fundamental  mental  process  is  the  same, 
whether  it  he  appued  to  sdenoe,  ao 
called,  or  to  science  not  so  called;  and 
that  in  no  case  does  any  one  who  uses 
orderly  and  consecutive  thought  for  a 
specific  purpose  do  so  without  some 
"  methoo."  It  is  obvious  that  he  can- 
not And  if  a  person  without  any  know- 
ledge of  abstract  science,  as  such,  arrive 
at  the  same  conclusions  as  another  may 
do  by  scientific  methodi  why  should  any 
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partienlar  pveferenoe  be  shown  to  the 
utter  rather  Uian  to  the  former,  and  why 
should  thej  not  be  considered  equally 
"scientific/'  though  different?  The 
appeal  in  both  oases,  as  in  every  similar 
ease,  is  to  *' common  sense/' — and  in 
her  hands  I  am  content  to  leave  it. 
I  am,  Sir,  yonrs  truly 

Jambs  Rock,  Jum. 
HMtiogs,  October  7, 1850. 

WHAT  IS  STSAM  ?~-WHAT  YAPOVa  ? 

Sir, — Your  correspondent,  Mr.  Mac 
Gregor,  requests,  in  your  last  Number, 
that  some  of  your  correspondents  would 
give  a  good  definition  of  steam  as  dis- 
tinguished from  watery  vapour.  When 
generated  in  quantities  steam  is  invisible, 
watery  vapour  is  visible.  Steam  gene- 
rated under  a  pressure  less  than  that  of 
the  atmosphere,  like  steam  generated 
under  a  greater  pressure,  is  invisible,  as 
we  have  very  beautifully  exemplified  in 
the  boiling  of  sugar  by  the  vacuum-pan 
process,  which  is  generally  conducted 
at  a  temperature  of  some  20*  less  than 
the  boiling  point  of  water  under  the 
Qsnal  atmospneric  pressure.  If  we  ex- 
amine the  interior  of  the  vacuum -pan, 
by  the  aid  of  an  intense  light,  or  even  by 
the  light  of  the  sun  shining  through  the 
bull's  eye,  or  **  pan  light,*'  we  find  the 
steam  generated  at  that  reduced  tempe- 
rature is  invisible ;  all  that  we  can  per- 
eeive  is  a  general  rush  of  very  fine  fflo- 
bnles  of  sugar  up  into  the  exhaust  pipe, 
and  through  which  many  a  ton  of  tne 
best  of  sugar  has  been  discharged  into 
the  common  sewers  from  the  large  susar 
refineries.  A  complete  remedy  for  wis 
waste  has  however  been  lately  invented, 
and  put  in  operation  by  an  enterpris- 
ing sugar  refiner  at  Bristol.*  It  is  still 
however  true,  that  watery  vapour  in  a 
hidhiy  attenuated  form  is  invisible,  as 
wdl  as  steam, — I  allude  to  the  absorption 
of  walsr  by  the  atmosphere.  How  far 
watery  vapour  in  this  state  of  combina- 
tion differs  from  steam  wotdd  form  a  very 
interesting,  and  perhaps  beneficial,  sub- 
ject of  investigation. 

I  am,  Sir,  yours  respectfully, 

S.  B.  M. 

[Another  correspondent,  "  C.  W.," 
sends  us  the  following  quotation  from 
"  Dr.  Beid's  Chemistry,'*  as  being  likely 

*  Mr.  Fiaxel,  whoie  Inyention  ia  descilbed  in 
So.  18H,  of  tlM  JTm.  Mtff. 


to  throw  some  light  on  the  subject  of 
Mr.  MacGregor's  inquiry.] 

'*  Matter  is  observed  at  the  surface  of  the 
globe  in  four  very  different  forms ;  namely, 
in  the  solid,  liquid,  gaseous,  and  vesicular 
form ;  earth,  water^  air,  and  clouds,  present 
femiliar  examples  of  tliese  conditions. 

**  Gaaes  are  thin  and  attenuated  compared 
to  solids  and  liquids,  and  are  still  more 
mobile  than  water  and  other  liquids.  Va- 
pours constitute  a  variety  of  gases,  differing 
from  them,  aa  steam  differs  from  atmospheric 
air,  in  so  far  as  the  one  is  condensed  by  cold 
into  water,  while  the  other  is  not  affected  in 
this  manner  by  any  degree  of  cold  to  which 
it  has  hitherto  been  exposed. 

"  VeHcuktr  vapours  present  matters  in  a 
peculiar  condition,  into  which  many  vapours 
pass,  under  circumstances  which  have  not 
hitherto  been  satisfactorily  explained.  Clouds 
present  a  familiar  variety  of  vesicular  vapour. 

'*  A  number  of  substances  are  capable  of 
appearing  in  all  these  forms;  as  water, 
which  can  be  frozen  into  ice,  converted  into 
steam  by  boiling,  or  made  to  present  the 
appearance  of  ' '  vesicular  vapour  '  when  the 
steam  is  allowed  to  come  in  contact  with  the 


air, 
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SIR  8AUUXL   BXNTHAM  8    IMP&OVSD 
TaKBNAII.S  VOR  SHIPBDlIiDIMG. 

Although  treenails  were  among  the 
fastenings  for  navigable  vessels,  which 
formed  the  subject  of  a  paper  in  Num- 
ber 1305  of  the  Mechanics*  Magaxine^ 
and  the  treenail  of  Sir  Samuel  Ben- 
tham's  invention  was  particularly  spoken 
of,  yet  as  that  improvement  does  not 
seem  to  have  attracted  the  attention  of 
shipbuilders,  it  seems  desirable  that  some 
further  particulars  on  the  subject  should 
be  stated  as  thev  appear  in  an  intended 
official  letter  or  his  to  the  Admiralt|^, 
but  which  was  withheld,  as  by  their 
Lordship's  order  he  had  an  opportunity 
of  introducing  his  treenails  in  the  con- 
struction of  the  fir  frigate,  the  if  tnsrvo. 

The  following  is  an  extract  from  the 
letter  referred  to : — 

« In  the  usual  mode  of  faatening  plank 
to  the  timbers  of  a  ship's  side  by  oMans  of 
treenails,  they  are  of  a  cylindrical  form,  and 
are  of  the  same  diameter  throughout  their 
whole  length,  and  are  driven  through  the 
plank  into  the  timbers,  the  portion  of  the 
treenails  remaining  in  the  plank  being  some- 
times only  a  fifth  or  sixth  of  its  whole 
length,  Bcaioely  ever  more  than  a  fourth ; 
by  driring  so  gieal  a  length  of  oylhider 
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through  the  plask  its  fibres  wre  often  injured 
to  so  considereUe  a  degree  that  the  treenail 
cannot  have  a  firm  hold  of  the  plank ;  besides 
that,  the  disrupted  fibres  admit  water  between 

them. 

"  When  any  force  is  applied  tending  to 
separate  the  plank  from  the  timbersi  no 
other  impediment  is  presented  to  the  slid- 
ing of  the  plank  over  the  treenail  than  the 
friction  of  its  surface  againat  the  aide  of  the 
hole  in  which  it  is  inserted ;  but  the  portion 
of  the  treenail  in  the  plank  being  so  small 
compared  to  the  length  of  treenail  in  the 
timber,  resistance  to  the  sliding  of  the 
plank  oyer  the  treenail  Is  only  a  fourth, 
fifth,  or  sixth,  of  that  which  prevento  it 
being  drawn  out  of  the  timber ;  to  obmte 
this  disadvantage  in  some  degree,  it  is  ens* 
tomary  to  slit  the  heads  of  treenails  after 
they  are  driven,  and  to  fill  in  the  slits  with 
oakum.  This  precaution  is,  however,  found 
in  practice  to  be  inefficient,  for  when  a 
newly-built  or  newly- repaired  vessel  comes 
to  be  caulked,  it  is  always  found  that  the 
plank  has  been  forced  from  the  timbers, 
and  this  to  so  great  a  degree,  that  after  the 
caulkers  have  finished  their  work,  it  is 
always  found  necessary  to  dnbb  off  the  pro- 
jections of  the  plank  that  caulking  has  pro- 
duced— indeed,  it  is  not  uncommon  to  see 
whole  planks  forced  in  this  manner  so  much 
from  the  timbers  as  to  have  drawn  the  tree- 
nails an  eighth,  or  even  a  quarter  of  an  inch 
within  the  surface  of  the  plank ;  so  much 
of  plank  as  is  thus  dnbbed  np  indicates,  of 
conrse,  that  it  has  been  separated  to  the 
same  amount  from  the  ship's  side.  Dabbing 
off  the  plank  ia  so  mneh  waste  of  wound 
and  workmanship ;  this  in  itself  is  of  no 
material  prejudice  to  the  ship ;  but  she  is 
greatly  injured  by  the  separation  of  the 
plank  from  the  timbersi  for  the  part  of  the 
treenail  which  remains  unprotected  in  the 
space  between  the  timbers  and  the  plank  Is 
exposed  to  all  the  sonrces  of  corruption 
which  may  exist  in  that  interspace.  Accord- 
ingly, on  the  repair  of  a  ship  this  portion 
of  the  treenail  is  generally  found  to  be 
decayed,  and  that  to  a  degree  that  its 
strength  in  resisting  the  foroes  that  tend  to 
make  the  plank  slide  over  the  timbers  is 
often  diminished  at  least  by  a  half. 

'*  The  form  of  the  treenails  used  in  the 
experimental  vessels,  1795,  obviate  the  im- 
perftetions  of  ordinary  treenails,  as  was 
ascertained  on  every  examination  of  those 
vessels.  When  the  Dart,  by  special  orders 
of  the  Admiralty,  was  examined  in  1802, 
she  had  then  been  seren  years  in  active  ser- 
vice, and  had  had  several  engagements  with  the 
enemy ;  the  master  shipwright  of  Deptford 
Dockyard  thns  reportcwl  of  tlie  treenails: 
•  They  kept  the  planking  of  the  bottom  in 


perfect  contact  with  the  Umbers  notwHii^ 
■tending  the  most  severe  oanlklog ;  whiek 
the  usual  mode  of  treenailiog  cannot  perw 
form.' " 

The  form  of  Sir  Samuers  treenails 
was  given  in  No.  1305  of  the  Meek, 
Mag.,  yet  it  may  not  he  soperfluoiis  now 
to  transcribe  his  short  descriptioii  of 
them,  as  laid  before  the  Admiralty  in  m 
statement  of  several  of  his  services ;  bis 
words  were—"  The  baying  invented  and 
introduced  treenails  of  so  improved 
shape ;  that  is,  of  difi'ereot  tfaicknesses 
in  steps,  at  different  parts  of  their  length, 
the  greatest  at  the  bead,  the  least  at  the 
point,  and  with  conical  heads."  He 
concluded  the  article  thus : — •*  These 
treenails  were  coming  into  tise  at  the 
time  I  was  sent  away  to  Russia." 

It  must  be  observed,  that  little  advan- 
tage would  result  from  the  use  of  his 
treenails  unless  appropriate  tools  for 
their  formation  and  insertion  were  also 
provided.  The  tools  Sir  Samuel  in- 
▼ented  for  these  purposes  were  "  guides 
for  boring  holes  aecurately  in  point  of 
direction;  tools  for  mooting  treenails 
with  single  and  double  drifts;  augurs 
for  boring  single  and  double  drift-boles 
for  ditto ;  rotary  tools  for  forming  the 
heads  and  points  of  treenails ;  punches 
for  driving  treenails,  by  the  intervention 
of  which  between  the  hammer  and  the 
treenail  the  treenail  is  prevented  from 
splitting,  the  head  is  preserved  sound, 
and  the  treenail  is  driven  much  tighter 
than  theretofore." 

All  of  the  above-mentioned  tools  were 
at  one  time  in  use  in  Portsmouth  Dock- 
yard. 

In.  D.  S. 


niSTILLATION  IK  VACUO. 

Sir  Samuel's  Bentham's  patent  of  Jao^ 
1795  (see  ante,  p.  224),  indicates  that  a 
vacuum  might  be  advantageously  en- 
ploved  in  distillation,  to  which  opcratioQ 
It  Qoes  not  seem  as  yet  to  have  been 
practically  applied.  The  result  of  his 
experiments  in  1794,  relative  to  distilU- 
tion  in  vacuo,  were  highly  satisfactorv ; 
but  not  so  those  subsequently  made  by 
the  chemist  in  the  Inspector- General's 
Office.  This  chemist  in  his  ezperimento 
(carried  on  privately)  had  neglected 
particulars  of  importance,  and  in  this 
and  many  other  instances  he  proved 
averse  to  consultation  with  his  superior, 
the  office  of  chemist  was  abolished;  and 
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tlHift  diBtiUatioB  in  vacuo  bas  nmalned 
at  reaU  Should  it  be  taken  up  again,  it 
seenia  eaaential  tbat  the  following  obser- 
▼alion  of  Sir  Samuel  should  be  attended 
tOf  aa  a  diaregard  of  it  was  the  supposed 
cause  of  the  chemist's  failure : 

"  If  a  ]Mre68ure  of  vapour  should  be 
aaffered  to  form  itself  in  the  still  equal 
to  the  pressure  of  the  atmosphere,  there 
would  be  no  use  in  distilling  in  vaouo." 

In  proof  of  this,  Sir  Samuel  noted 
thatf  ''If  a  receiver  placed  upon  the 
plate  of  an  air  pump  be  exhausted,  if 
water  of  100^  be  then  admitted  so  as  to 
fill  two- thirds  of  tbe  receiver,  the  vapour 
rising  from  this  water  will  fill  the  re- 
oeiver,  and  acquire  an  expansive  force 
sufficient  to  raise  the  receiver  from  the 
plate  of  the  air  pump." 

Sir  Samuel's  immediate  objeet  in 
causing  those  experiments  to  be  made, 
was  with  a  view  to  the  economical  pro- 
eurement  at  sea  of  fresh  water  from  salL 
He  effected  this  on  board  the  Arrowt 
without  the  expenditure  of  more  fuel 
than  that  required  for  cooking,  as  has 
lately  been  again  so  successfully  done  by 
Mr.  Grant.  The  sailors  destroyed  the 
Arrcw'9  cooking  apparatus,  being  de- 
lighted with  the  water  as  preserved  in 
Sir  Samuel's  metallic  tanks ;  and  it  was 
not  thought  prudent  to  oontroul  the  men 
in  thia  whim  of  theirs.  But,  as  amongst 
the  IjBstructiona  he  furnished  to  the  che- 
mist relative  to  distillation  generallv, 
there  may  be  some  items  not  usually 
attended  to  in  this  operation,  whether 
with  or  without  a  vacuum,  the  following 
selection  of  them  is  at  the  service  of  the 
readers  of  the  Mechanics'  Magazine  .— 

"In  so  far  as  is  hitherto  known  of 
evaporation  in  vacuot  it  seems  that  bv 
distilling  in  vacuo,  so  much  heat  will 
certainly  be  saved  as  is  necessarv  to 
raise  the  temperature  of  the  fluid  from 
96"*  to  212^.  Therefore,  supposing  a 
certain  quantity  of  coals  were  required 
to  make  water  boil  In  the  air,  the  tempe- 
rature of  the  water  being  at  60^,  three- 
fourths  of  those  coals  would  be  saved  by 
distilling  in  vacuo,  in  as  far  as  the  bring- 
ing the  whole  to  boil  is  considered. 

*'  How  much  heat  is  carried  away  bv 
the  vapour  in  vacuo  has  never  been  triea. 
To  convert  one  part  of  water  into 
Tspour  in  the  atmosphere,  more  than 
five  times  as  much  heat  is  known  to  be 
required  as  would  be  necessary  to  make 
that  one  part  boil  from  ice  cold.    From 


analogy,  no  more  than  the  same  propor- 
tion of  heat  should  be  required  to  form 
vapour  in  vacuo:  experiment  must 
decide  this.  In  order  to  determine  it 
fairly,  no  more  heat  must  be  given  than 
just  enough  to  keep  the  water  boiling 
with  sufficient  force  to  supply  the  con- 
denser with  vapour. 

"Where  the  refrigerating  power  is 
equal  to  the  power  which  causes  vapour 
to  rise,  the  surface  of  the  condenser  may 
be  equal  to  the  surface  of  the  liquor  in 
the  still.  But  when  an  equal  surface  of 
the  condenser  cannot  cool  the  vapour  as 
rapidly  as  it  rises  from  an  equal  surface 
of  the  fluid,  the  surface  of  tne  conden- 
ser must  be  increased.  Dr.  Darwin'a 
ideas  respecting  the  condensation  of 
vapour*  consequent  on  its  expansion 
should  be  farther  investigated  and 
applied  to  practice. 

"  Whether  is  more  cold  produced  by 
immersing  the  condenser  in  a  body  of 
runoing  water,  or  by  covering  the  con- 
denser with  a  thin  coating  stream  of 
water  constantly  changed,  and  equally 
spread  over  its  surface,  so  as  to  allow  at 
the  same  time  of  evaporation  ? 

'*  The  stills  of  the  natives  of  the  Penin- 
sula of  India  have  their  refrigerators 
cooled  by  a  small  stream  of  water  falling 
over  their  surface. t  This  mode  has 
been  practised  for  chemical  experiments 
at  home  with  great  success.  Perhaps 
were  a  current  of  air  in  its  passage  to 
the  fire  made  to  pass  over  the  reiVige- 
rator,  it  might  In  some  cases  be  advan- 
tageous." 

M.  S.  B. 

MR.  NASMTTH's   oil  TEST. 

In  all  the  oontrivanoes  which  have  been 
proposed  as  oil  tests,  a  most  important  ele- 
ment has  been  left  oat,  vis.,  time;  inasmuch 
as  the  evil  which  is  experienced  from  the 
use  of  a  bad  qoi^ty  of  oil  is  only  developed 
after  the  lapse  of  several  days,  when,  by  the 
action  of  the  oil  upon  the  metal  with  which 
it  is  in  contact,  together  with  the  action  of 
the  air,  such  oils  beoome  viscid,  and  begin 
to  clog  instead  of  fadlitatiog  the  Boovementa 
of  the  parts  of  the  machinery  it  was  intended 
to  lubricate. 

In  the  more  delicate  descriptions  of  ma- 
chinery, such  as  chronometers,  watches, 
clocks,  &c.,  snob  a  defect  as  the  thickening 
of  the  oil  by  lapse  of  time  is  a  most  serious 
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eril ;  and  ia  examining  into  the  comparative 
fitnets  of  certain  oili  for  inch  applicationa, 
if  we  do  not  include  time  ai  an  element  in 
our  examination,  we  sfaall  be  led  to  form 
moat  false  conclosiont,  inasmuch  as  it  is  the 
case  that  for  the  first  day  or  two  some  kinds 
of  oil  (Unseed  oil  for  example)  perform  the 
labricating  duty  very  well ;  but  at  the  end 
of  the  second  or  third  day  they  become  so 
thick  and  viscid  as  to  entirely  arrest  the 
motion  of  the  machinery. 

The  most  vsluable  quality  in  an  oil  in« 
tended  for  the  lubrication  of  machinery  is 
permanent  fluidity.  That  oil  which  will  for 
the  greatest  length  of  time  remain  fluid  in 
contact  with  the  iron  or  brass  is,  without 
doubt,  the  most  useful  for  the  purpose. 
Hence,  as  before  said,  the  necessity  of  in- 
cluding the  element  of  time  in  any  experi- 
ment on  the  comparative  value  of  such  oils. 

Some  idea  may  be  formed  of  the  impor- 
tance of  having  the  means  of  arriving  at 
correct  conclusions  on  this  subject,  when  we 
know  that  in  some  spinning  establishments 
there  are  upwards  of  50,000  spindles  in 
motion  at  the  rate  of  4000  or  5000  revolu- 
tions per  minute  i  The  slightest  defect  in 
the  quality  of  the  oil  in  such  a  case,  by  its 
becoming  viscid,  tells  in  the  most  serious 
way  upon  the  quantity  of  fuel  consumed  in 
generating  the  power  required  to  maintain  at 
this  high  velocity  such  a  multitude  of  mov- 
ing parts.  The  slight  increase  of  fluidity 
consequent  on  the  rise  of  temperature, 
caused  by  the  lighting  of  the  gaM  in  the 
rooms  of  a  ootton-mill,  makes  a  difference 
of  several  horses  power  in  the  duty  of  the 
engine  of  an  extensive  establishment. 


The  oil  test  we  have  now  to  describe,  and 
which  is  an  invention  of  Mr.  Nasmyth's, 
consists  of  a  plate  of  iron  4  inohea  wide  by 
6  feet  long,  on  the  upper  surfiice  of  which 
six  eqnal-sised  grooves  are  planed.  Thii 
plate  is  placed  in  an  indxning  position,  say 
1  inch  in  6  feet.  The  mode  of  using  it  ia 
as  follows :— Suppose  we  have  six  varieties 
of  oil  to  test,  and  we  are  desirous  to  know 
which  of  them  will  for  the  longest  time 
retain  its  fluidity  when  in  contact  with  iron 
and  exposed  to  the  action  of  the  air ;  all  we 
have  to  do  is  to  pour  out  simultaneoualy  at 
the  upper  end  of  each  inclined  groove  an 
equal  quantity  of  each  of  the  oils  under 
examination.  This  is  very  conveniently  and 
correctly  done  by  means  of  a  row  of  am  all 
brass  tubes.  The  six  oils  then  make  a  fair 
start  on  their  race  down  hill;  some  get  a 
head  the  first  day,  and  some  keep  a  head  the 
second  and  third  day,  but  on  the  fourth  or 
fifth  day  the  truth  begins  to  come  out ;  the 
bad  oils,  whatever  good  process  they  may 
have  made  at  the  outset,  oome  soon  to  a 
while  the  good  oil  holds  on  its  oourse,  and 
standstill  by  their  gradual  ooagulatioa, 
at  the  end  of  eight  or  ten  days  there  is  no 
doubt  left  as  to  which  is  the  best ;  it  speaks 
for  itself,  having  distanced  its  competitors 
by  a  long  way.  Linseed  oil,  whidi  makes 
capital  progress  the  flret  day,  is  set  fast 
after  having  travelled  18  inches,  while 
second-class  sperm  beats  fint-class  sperm 
by  14  inches  in  nine  days,  having  traversed 
in  that  time  5  feet  8  inches  down  the  hill. 
The  following  Table  will  ahow  the  state  of 
the  oil  race  after  a  nlns  days'  run : — 


RS8VLTS  OF  OIL  TB8T. 


Description  of  Oil. 


BestBperm  oil 

Common  sperm  oil 

Galipoli  oU  

Lard  oil 

Rape  oil. 
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THE    PllOO&ESS  or   AN  INYENTIOK. 


Those  only  who  have  tried  the  eiperiment 
are  at  all  able  to  understand  the  nature  of 
the  difficulties,  and  the  number  of  disoou- 
ragements  which  cross  the  path  of  a  new 
invention.  The  less  it  resembles  anything 
already  known,  the  less  likely  is  it  to  obtain 
favour.  Once  In  a  hondred  thnes,  probably, 


a  novelty,  at  a  single  bound,  leaps  to  ths 
summit  of  popularity.  This  is  an  exceptive 
case.  The  other  ninety-nine  have  to  toil  up 
the  steep  ascent,  and  they  meet  with  many 
a  slip,  many  a  fall,  many  a  failura.  Why 
is  this?  Because  it  often  happens  that 
principles   are  right,    whUst    practioe   is 
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wrong.  BeeatiM  many  who  ulc  adnoe, 
never  intend  to  follow  it  Because  there 
are  so  many  who  think  if  they  do  one  thing 
better  than  their  neighbours,  they  can  do 
everything  equally  well.  Inventors  are,  of 
all  men,  the  most  liable  to  mistake  their 
vocations.  Some  use  their  hands  instead  of 
their  heads.  Others  take  the  opposite 
course ;  trusting  entirely  to  their  heads,  and 
doing  nothing  with  their  own  hands,  nor, 
what  would  be  still  bettor,  directing  the 
hands  of  others.  This  is  not  the  worst  that 
can  be  said.  There  are  many  who  never 
know  when  to  stop  ;  spoiling  many  a  good 
thought,  and  making  a  jumble  of  many  an 
original  idea,  by  efforts  for  its  improvement. 
These  are  the  mere  schemers,  who  have  no 
very  exact  conceptions  of  their  own,  and 
who,  therefore,  find  great  difficulty  in  im- 
parting correct  views  to  others.—/.  0,  N, 
IMter. 


THB   DEODORIZING    BFFBCT8   OF     CaRBON. 
BY   PR0FB880R    SCHONBBIN. 

1.  When  ordinary  charcoal  powder  is 
agitated,  even  but  for  a  few  minutes, 
with  an  aqueons  solution  of  perfectly 
pure  perchloride  of  iron,  the  latter,  when 
filtered,  strikes  a  deep  blue  colour  with 
ferridoyanide  of  potassium,  showing  that 
under  the  above  circumstances  proto- 
chloride  of  iron  is  formed.  When  a 
definite  quantity  of  the  solution  of  the 
perchloride  is  treated  long  enough,  and 
with  a  sufficient  quantity  of  chareoal 
powder,  th?  whole  of  the  perchloride  is 
converted  to  protochloride.  This  change 
is  eflected  the  more  quickly  the  finer  the 
charcoal  is  powdered,  on  which  account 
calcined  lamp-black  is  far  more  efiectire 
than  ordinary  charcoal  powder.  It  de- 
serves to  be  mentioned  that  even  pul- 
verised coke  produces  a  similar  effect 
apon  the  salt  of  iron. 

2.  The  sulphate,  nitrate,  and  acetate 
of  peroxide  of  iron,  dissolved  in  water, 
are  completely  converted  into  protosalts 
by  agitation  with  charcoal  powder; 
whence  we  are  led  to  conclude  that  all 
persalts  of  iron  dissolved  in  water,  or  in 
any  other  menstruum,  may  be  converted 
by  carbon,  even  without  the  assistance  of 
heat,  into  protosalts. 

With  respect  to  the  behaviour  of  car- 
l)on  towards  a  solution  of  the  pemitrate 
of  iron,  the  following  statements  may  be 
mentioned.  If  the  solution  is  so  dilute 
that  it  appears  of  a  light  yellowish- brown 


colour,  and  it  is  shaken  for  a  few  minutes 
with  charcoal  powder,  the  filtered  liquid 
is  of  a  much  oarker  colour  than  the  ori- 
ginal solution.  After  further  brief  treat- 
ment with  fresh  charcoal,  the  colour  of 
the  solution  becomes  mueh  darker ;  and 
after  a  third  or  fourth  operation  of  the 
same  kind,  the  liquid  appears  almost 
colourless ;  in  which  case  it  now  contains 
no  longer  a  trace  of  the  persalt  of  iron, 
but  only  protosalt.  This  darkening  of 
the  colour  arises  from  the  charcoal  re- 
moving not  only  oxygen  from  the  solu- 
tion of  the  persalt  of  iron,  but  some 
nitric  acid  at  the  same  time ;  which  gives 
rise  to  the  formation  of  basic  pemitrate 
of  iron,  the  cause  of  the  dark  colour. 

3.  When  the  solution  of  the  ferrid- 
oyanide of  potassium  is  shaken  only  for 
a  few  minutes  with  ordinary  ehare<Ml 
powder,  the  filtered  liquid  strikes  a  pretty 
deep  blue  colour  with  perchloride  of  iron, 
or  tne  solution  of  any  other  persalt  free 
from  protoxide.  The  same  solution 
agitated  for  a  sufficient  time,  and  with  a 
sufficient  quantity  of  charcoal  powder, 
is  so  changed,  that  it  furnishes  a  copious 
dark  blue  precipitate  with  a  solution  of  a 
persalt  of  iron,  or  leaves  on  evaporation 
a  yellowish  residue,  which  I  have  not 
vet  been  able  to  examine  more  closely, 
out  which  appears  to  consist  for  the 
greater  part  of  ferrocyaoide  of  potas- 
sium. 

Regarding  the  dissolved  ferridcyanide 
of  potassium  as  a  double  salt,  consisting 
of  prussiate  of  potash  and  prussiate  of 
the  peroxide  of  iron,  and  the  dissolved 
ferrocyanide  of  potassium  as  prussiate 
of  protoxide  of  iron  and  potash,  the 
above  effect  of  the  carbon  might  be 
explained  from  a  conversion  of  the  per 
into  the  protoxide  of  iron. 

4.  A  solution  of  the  perchloride  of 
mercurv,  agitated  sufficiently  long  with 
a  suitable  quantity  of  charcoal  powder,  is 
rendered  tasteless  and  incapable  of  fur- 
nishing peroxide  of  mercury  with  solu- 
tion of  potash.  The  perchloride  is  con- 
verted under  these  circumstances  into 
protochloride. 

5.  A  dilute  solution  of  pemitrate  of 
mercury,  perfectly  free  from  protoxide, 
shaken  but  for  a  few  minutes  with  char- 
coal powder,  and  then  filtered,  is  ren- 
dered very  turbid  by  muriatic  acid  or  a 
solution  of  chloride  of  sodium  arising 
from  precipitated  protochloride  of  mer- 
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cury,  whioh  proves  that  the  charcoal 
converts  a  portion  of  the  pcrnitrate  of 
mercury  immediately  into  protosalt,  even 
in  the  odd.  By  shaking  the  same  solu- 
tion of  peraitrate  three  or  four  times  in 
quick  succession,  with  fresh  portions  of 
charcoal  powder,  I  succeeded  in  obtain- 
ing, In  tne  course  of  a  quarter  of  an 
hour,  a  protosalt  perfectly  free  from 
peroxide.  This  property  of  carbon  may 
DC  usefully  employed  in  freeing  soluble 
protosalts  of  mercury  from  any  admix- 
ture of  persalt. — Poggendorff's  Annalen, 
Ixxviil,  p.  521. 


A  NEW  LOCOMOTIYB. 

A  new  engine,  made  from  plans  of  Messrs. 
McConochie  and  Claude,  of  this  town,  at 
the  establishmeot  of   Forrester  and  Co., 
was  triad  on  Thursday  last,  on  the  Liver- 
pool, Crosby,  and  Southport  Railway.    Ilie 
prineipal  improvements  we  understand   to 
be  the  placing  of  inside  cylinders  behind  the 
leading  wheel-,  in  connection  with  outside 
val?e  gearing  and  pumps,  thus  doing  away 
entirely  with  the  crowding  together  of  this 
delicate  and  important  part  of  the  machi- 
nery underneath  the  boiler,  as  in  the  present 
engines,  where  it  is  all  but  Inaceessible  to 
the  engineer  and  cleaner.    The  weight  of 
the  engine  is  aboat  fifteen  tons,  of  which 
nine  tons  are  npon  the  driving  and  six  tons 
on  the  leading  wheels.    On  the  trial  trip 
she  took  a  train  of  carriages  from  Waterloo 
to  Southport  with  great  velocity,  and  re- 
turned again  in  twenty  minutes ;  being  at  the 
rate  of  4(4  miles  an  hour,  including  starting 
and  stopping.    At  one  part  of  the  line,  for 
five  miles,  the  speed  was  about  60  miles  an 
hour.     The  cost  of  the  engine  does  not 
exceed  1 ,900/.    Several  t  eientiflc  gentlemen 
and  others  connected  with  railways  were 
present  during  the  txith^^LivirpoQl  Mer- 
cury. 

[For  a  full  description  of  Messrs.  Me 
Conochie  and  Ckudes'  plan,  see  JfecA. 
MM0,f  vol.  xlix.,  p.  289.] 


VBLOCITT   OF   ELKCTRICITT. 

Messrs.  Ftxeau  and  Gounelle  give  the 
following  as  the  results  of  certain  experi* 
ments  made  by  them  with  the  wires  of  the 
Paris  and  Rome  Telegraf  h  :— 

<<  1st  In  an  iron  wire  of  4  millimetres 

(0'16  in.)  diameter  electricity  is  propagated 

with  a  velocity  of  101,710  kiUmetres  per 


second,    say   100,000    kilometres  (62,159 
miles). 

'*  2nd.  In  a  copper  wire  of  a  diameter  of 
2*5  millimetres  (0*1  in.)  this  velocity  is 
177,722  kilometres,  say  180,000  kilonelrai 
(111,886  miles). 

"  3rd.  The  two  electricities  are  propa- 
gated with  the  same  velocity. 

"4th.  The  number  and  nature  of  the 
elements  of  which  the  pile  is  formed^  and 
consequently  the  tension  of  the  electricity 
and  the  intensity  of  the  current  have  no 
influence  upon  the  velocity  of  propagation. 

"  5th.  In  conductors  of  different  natures^ 
the  velocities  are  not  proportional  to  the 
electric  conducting  powers. 

''6th.  When  the  discontinuous  currents 
are  propagated  in  a  conductor,  they  experi- 
enee  a  diifasion,  in  consequenoe  of  which 
they  occupy  a  greater  space  at  its  point  of 
arrival  than  at  its  point  of  departure. 

'*  7th.  The  velocity  of  propagation  ap- 
pears not  to  vary  with  the  section  of  the 
conductors;  our  experiments  lead  us  to 
consider  this  principle  as  very  probable. 

*<  8th.  If  this  principle  is  true,  the  velo- 
city of  propagation  changes  only  with  the 
nature  of  the  conductor,  and  the  numbers 
which  we  give  represent  the  absolute  veto- 
cities  in  iron  and  copper."— ODsy^etiSendiM 
de  VAead.  d$i  SeUneet  de  Pwrit* 


SPKCIFIOATIONS  OF  BNOLI8B  PATBNTB  BN- 
nOLLBU     DURING     TUB    WBBK    BMniMG 

OCTOBBR  16th,  1850. 

Richard  Prossbr,  of  Birmingham* 
civil  engineer,  ^r  certain  in^oveimenU 
in  machinery  or  apparatus  far  mantffaetur' 
ing  metal  tuba,  which  improvemenie  m 
machinery  are  in  part  applicable  to  other 
purpoiee  where  pr$teure  ie  required!  aleo 
for  improvemente  in  the  mode  qf  applying 
metal  tubes  in  eteam  boilers,  or  other  veaeele 
requiring  metal  to  be  applied  within  them^ 
Patent  dated  April  11,  1850. 

In  consequence  of  the  great  length  of  this 
specification,  we  are  able  to  give  little  more 
than  a  mere  abstract  of  the  claims,  which 
are  themselves  unusually  verbose  and  ela- 
borate. 

Claime, — 1.  Planing  the  edges  of  the 
skelps  or  pieces  of  metal  before  they  are 
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bent  or  turned  up  into  tnbet.  Two  pieces 
of  metal  are  held  at  a  time  in  the  moving 
table  of  a  planing  machine  with  their  sides 
parallal  to  aaeh  other,  and  a  series  of  com- 
ponnd  entting  tools  are  used  to  remove  the 
superfluous  metal ;  such  tools  being  placed 
at  intervals  along  the  edge,  and  consisting 
of  two  reversed  cotters  for  planing  in  the 
backward  as  well  as  the  forward  strolce.  The 
■even]  parts  of  which  these  compound  tools 
are  formed  are  adjustable  both  laterally  and 
longitudinally^  and  they  are  also  capable  of 
being  remoi^  for  the  purpose  of  grinding, 
In  the  event  of  breakage,  and  being  replaced 
(when  reduced  by  wear)  in  the  position  pre- 
viously occupied  by  them  respectively,  rela- 
tive to  the  position  of  the  other  cutters. 

2.  An  iBipioved  mode  of  bending  or  turn- 
ing up  plates  of  metal  for  the  formation  of 
tabes,  which  consists  in  employing  a  long 
moveable  bar  for  the  purpose  of  holding  the 
metal  plate  in  a  proper  position  over  a 
mould  by  which  it  is  first  made  to  assume  a 
gutter-like  form,  and  then  using  two  moveable 
side  pieces  to  complete  the  bending  process. 
The  patentee  claims  slso  the  arrangement  of 
the  several  portions  of  apparatus  one  over 
another,  in  their  relative  positions,  and  the 
performance  of  all  the  stages  by  one  motion 
of  the  pressing  machine. 

3.  The  appUcatlon  of  steam  power  to  the 
hydrostatic  presses  employed  specially  in 
the  manufacture  of  metal  tubes  by  the  pre- 
•eat  improved  process,  which  presses  are 
also  applicable  to  other  purposes,  such  as 
stamping  metal,  forcing  clay  and  other  simi- 
lar substances  into  moulds,  and  riveting  for 
various  purposes.  The  piston  of  a  high- 
pressure  cylinder  is  connected  to  a  plunger 
in  a  water  cylinder  communicating  frwly 
with  the  water  cylinder  of  a  hydrostatic 
press.  A  stroke  of  the  piston  produces  a 
corresponding  one  of  the  water  -  cylinder 
plunger,  and  iigects  water  into  the  press 
with  force  sufficient  to  actuate  its  ram, 
which,  on  the  water  escaping  by  the  back- 
ward stroke  of  the  cylinder,  falls  down  ready 
for  a  repetition  of  this  action. 

4.  An  improved  method  of  fixing  tubes  in 
the  interior  of  boilers  and  other  vessels,  the 
ends  of  such  tubes  being  received  in  a  belt 
of  metal,  slightly  conical  exteriorly,  in- 
serted in  suitable  holes  In  the  side  plates  of 
the  boiler,  and  fitting  tightly  between  the 
exterior  of  the  tubes  and  the  interior  of  the 
holes  in  the  side  plates :  this  object  being 
attained  most  effectually  by  forming  the 
belts  with  a  slit  down  one  side,  to  allow  of 
their  tightly  compressing  the  tube  when 
forced  in  around  it.  By  knocking  out  the 
belt  any  tube  may  be  easily  removed  through 
the  hole. 


Robert  Rbid,  of  Glasgow,  manufae- 
turer.  For  certain  imprwtmenit  in  aosov- 
ing.     Patent  dated  April  15,  1850. 

Ciainu. — 1.  The  production,  by  means  of 
loom  sewing,  of  figured  fabrics  having  two, 
three,  four,  or  more  **  covers "  on  each 
figure,  or  on  any  part  thereof* 

2.  The  production,  by  loom  sewing,  of 
all-over  or  continuous  figures  or  patterns  as 
closely  contiguous  to  each  other  as  may  be 
desired,  without  the  great  waste  of  material 
consequent  on  the  mode  at  present  adopted 
of  manufacturing  figured  fabrics. 

3.  Certain  mechanism  for  regulating  the 
position  of  the  frame  oontaining  the  shattles, 
and  also  for  throwing  such  shuttles  across 
the  warp. 

John  Tu&msr,  of  Birmingham,  engi- 
neer, and  JoaspH  Hardwick,  of  the  same 
place.  For  a  eeriain  improuemeni  or  eer" 
tain  improvfmenis  in  the  eonttruetion  and 
Mlting  qf  eteam  boUeri.  Patent  dated 
April  15,  1850. 

C/otms.— 1.  The  causing  a  current  of 
heated  air  to  pass  across  the  anterior  por- 
tion of  a  steam  boiler  through  one  or  more 
flues ;  also  the  contraction  of  the  fire-place 
immediately  below  the  man-hole,  so  as  to 
give  greater  room  for  the  entrance  of  a  man 
for  the  purpose  of  cleaning  out  the  boiler. 

2.  A  particular  method  of  setting  steam 
boilers,  so  as  to  have  flues  passing  under  and 
around  the  boiler,  which  flues  are  so  arranged 
as  to  divide  the  current  of  flame  and  heated 
air,  whereby  a  more  equable  diatribution 
thereof  over  the  surface  exposed  to  heat  is 
obtained. 

CsARLRg  Ds  Bbroui,  of  Arthur-street, 
London,  engineer.  For  certain  tey^roee- 
mente  in  locomotive  and  other  steam  eii- 
ffines;  aUo  in  Inhere  for  railway  parpoeea. 
Patent  dated  AprU  15,  1850. 

C/aims.— 1.  The  application  of  a  small 
piiton  or  pistons  for  communicating  an 
expanding  motion  to  the  rings  of  metallic 
pistons,  whereby  a  certain  amount  of  pres- 
sure on  the  expanding  ring  may  be  ensured 
and  regulated  by  the  sise  of  the  small  pis- 
tons. 

2.  An  arrangement  for  relieving  the 
cylinder  from  a  portion  of  the  weight  of  the 
piston,  by  cutting  away  a  portion  of  the  junk 
ring,  and  allowing  the  piston  to  rest  princi* 
pally  on  the  metallic  packing. 

3.  A  peculiar  arrangement  and  combina- 
tion of  the  parts  of  buffers.  This  improve- 
ment refers  mainly  to  an  improvement  on  a 
station  buffer  formerly  patented  by  Mr.  De 
Bergue. 

CUTHBERT     DiNSDALE,     of     NeWCSStle- 

upon-Tyne,  dentist.     For  improvements  in 
the  manafacture  of  artificial  palates  and 


318 


ENGLISH  8FE0IFI€AT10NS  EKBOLLBD  DUBINa  THE  WEEK. 


ffmUf  mtd  tn  the  mode  qf  wtHng  or  fixing 
nmtural  amd  ariifleUd  teeth.  Patent  dated 
April  15, 1850. 

Those  parts  of  the  invention  which  are 
new,  and  which  Mr.  Dinsdale  claims,  with- 
out, howeyer,  restricting  himself  to  the 
**  precise  details"  given,  are— 

1.  An  improved  method  of  supplying  the 
deficiency  resulting  from  absorption  of  the 
alveolar  process  consequent  on  a  total  loss 
of  teeth.  For  this  purpose  a  wax  cast  of 
the  upper  and  lower  jaws  is  first  taken,  and 
a  temporary  plate  formed  of  copper  or  other 
metal,  with  pins  for  retaining  the  teeth  in 
position  whilst  a  wax  gum  is  moulded 
round  them.  In  order  to  preserve  the 
natural  expression,  this  gum  should,  while 
in  progress  of  formation,  be  oocadonally 
fitted  to  the  mouth.  When  the  gum  has 
been  completed,  and  the  teeth  removed  from 
their  sockets,  a  plaster- of-Paris  mould  is 
taken  in  two  parts  for  casting  a  zinc  die ; 
and  by  dipping  this  die  in  melted  lead,  a 
suitable  counter  die  is  obtained.  A  sheet 
of  gold  is  then  punched  up  to  the  required 
form,  and  poHrrpfl  ronnd  the  bottom  to  a 
lower  plate,  also  of  gold,  whereby  a  hollow 
gum  is  formed,  with  sockets  for  receiving 
tkt  teeth  (by  preference  tubular  mineral 
teeth.)  The  whole  of  the  artificial  gum  is 
next  enamdled,  with  the  exception  of  the 
part  whith  touches  the  mouth;  and  this 
enamel  serves  as  a  cement  for  the  teeth, 
which  are  to  have  their  ends  closed  with 
another  enamel  which  serves  to  conceal  the 
pins  on  which  they  are  mounted.  The 
spring  carriage  is  of  the  ordinary  descrip- 
tion, but  fitted  so  as  to  be  removeable  in 
case  of  need.  When  natural  teeth  are  em- 
ployed, the  gum  must  be  enamelled  pre- 
vious to  their  insertion,  as  the  heat  required 
for  melting  the  enamel  is  greater  than  they 
will  bear  without  injury,  and  instead  of  being 
fixed  on  pins,  they  must  be  cemented  in. 

2.  The  formation  of  artificial  palates  by  a 
process  similar  to  that  above  deseribed — the 
distinctive  feature  In  this,  as  in  the  former 
case,  being  that  they  are  made  hollow. 

Edmh  Auoustin  Chamekoy,  of  Paris. 
JPbr  improvemente  in  the  manttfaeture  qf 
hoilerSf  and  qf  pipes  of  malleable  sub- 
etaneee  ae  well  a»  of  efaetie  matter.  Patent 
datet  April  15, 1850. 

Mr.  Chameroy  claims : 

1.  A  machine  for  rolling  metal  tubes,  by 
which  they  may  be  formed  of  any  bore  and 
thinness  of  metal.  This  machine  consists 
of  two  rollers,  one  of  which  has  at  each  end 
a  ruff  or  collar,  and  at  the  other  a  corre- 
sponding part  cut  away.  A  hollow  cylinder 
of  metal  is  introduced  between  these  rollers, 
and  after  being  sufficiently  reduced  by  suc- 


cessive rollings,  by  which  it  aoquiras  tlie 
form  of  a  double  plate  oomieeted  at  the 
edges,  a  tapering  mandril  is  inserted  between 
the  Buriaces,  whereby  the  metal  is  opened 
out  and  forms  a  tube  with  a  iongitadinal 
rib  on  each  side.  In  this  state  the  tube  can 
be  applied  to  various  useful  purposes,  audi 
as  supplying  gas  or  water. 

2.  A  machine  for  rolling  tubes  or  other 
forms  which  is  described  to  oonsist  mainly 
of  a  series  of  conical  rollers,  having  one 
part  of  their  circumference  with  a  cam  sur- 
faoe  arranged  ronnd  a  mandril,  over  which 
is  placed  the  metal  to  be  operated  on* 
Rotary  motion  is  eommumcated  to  these 
rollers,  and  the  sliding  frame  supporting  the 
mandril  pushed  forward  till  tiie  metal 
assumes  the  required  length  and  thickness* 
To  remove  the  tube  easily  firom  the  man- 
dril, it  is  passed  between  concave  roHers 
and  thereby  loosened. 

3.  The  formation  of  tubes  and  other 
forms  by  rolling  the  material  under  opera- 
tion between  metal  bars,  whish  have  a  tra- 
versing motion  to  and  fro  imparted  to  them 
by  suitable  cranked  gearing. 

Flouidb  HniNDRTCKx,  of  Bnisse]a« 
Belgium,  engineer.  For  improvemente  in 
propelling.    Patent  dated  April  15, 1850. 

C/atm.— The  mounting  of  two  or  more 
elaeiic  inclined  vanes  or  wings  (composed  of 
steel,  wrought  iron,  wood,  or  otiier  material) 
on  an  arm  or  arms,  fixed  or  attached  trans- 
versely to  the  main  or  driving  shaft,  and 
causing  these  vanes  or  wings  to  rotate  with 
the  shaft,  so  that  by  acting  on  the  water 
they  may  propel  the  vessd  through  the 
water. 

This  propeller  is  prepared  to  be  placed  at 
the  vessel's  stem,  in  the  same  manner  as 
the  screw  ;  and  if  desired,  two  of  them  may 
be  used,  one  on  each  side  of  the  stern-post. 

Ahkdob  Francis  Rehond,  of  Birming- 
ham. For  improoemenie  in  the  man^faC' 
ture  qf  envelopes.  Patent  dated  April  15, 
1850. 

The  improvements  in  the  manufwture  of 
envelopes,  which  are  claimed  under  thia 
specification,  are«- 

1.  The  applying  of  cementing  matter,  m 
a  dry  and  powdered  state,  to  the  flaps  of 
envelopes  previously  moistened,  and, 

2.  Removing  the  envelopes  after  the 
cementing  matter  has  been  deposited 
thereon,  by  means  of  atmospheric  pressure. 

Specification  Due^  but  not  Enrolled, 
John  Platt,  of  Oldham,  Lancaster, 
engineer.  FOr  certain  improvements  in 
maehinergf  or  apparatus  /or  spinningf 
doubling,  and  weaving,  cotton,  flax  and  other 
fibrous  substatwes.  Patent  dated  April  11, 
1850. 
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RocKiMO    UoMSSB.     BUphoUt   Ser^ 


"  TIm  nttan  of  my  mTeiitlon/'  sayi  the 
patentee,  *'  connits  in  proYiding  one  or 
more  meehanical  hofsea  npon  a  reToUing 
platform,  and  in  the  eantre  erecting  a  seriea 
of  cama  around  a  centre  post,  and  by  hang- 
ing the  horaea  at  a  point  near  the  hip 
npon  a  centre,  ao  aa  to  admit  of  the  head 
and  forward  part  of  the  horae  riaing  and 
falling — the  before-named  centre  aerying  aa 
a  fulcram.  I  thai  connect  by  levera  the 
forward  part  of  the  horae,  ao  that  the  leTcra 
will  come  in  contact  and  be  put  in  operation 
by  a  aet  or  aeriea  of  eama ;  each  lever  having 
a  flexible  conneetion  to  the  horaea,  and  one 
after  the  other  in  auoceasion  to  be  acted 
upon  aa  the  platform  rcToWea,  and  thua,  by 
the  riaing  and  falling  of  the  forward  part  of 
the  horae,  produces  an  undulating  motion 
very  nearly  rcaembling  the  natural  motion 
of  a  horae  when  galloping." 

Claim, — ^The  combination  and  arrange- 
n>ent  of  the  undulated  cams  with  the  levers, 
and  these  with  the  fleiihle  connections  to 
the  front  part  of  the  horses,  for  the  purpose 
of  producing  the  rising  and  falling  motion, 
which  I  term  the  galloping  motion,  aa  de- 
scribed. 

Machiks  tor  Wabhino  Ckockbbt- 
wARx.    Joel  Houghton, 

"  The  nature  of  my  invention,"  says  the 
patentee,  "  consists  in  placing  the  crockery 
or  other  articles  of  table  furniture  in  a  ma- 
chine fitted  to  receive  them,  and  then  to 
wash  them  by  turning  a  shaft,  with  arms 
and  buckets  ao  arranged  aa  to  throw  the 
water  upon  the  crockery  with  force,  and 
thua  acting  upon  and  cleaning  each  and 
•very  article." 

Claim. — '*  What  I  claim  as  my  invention, 
is  the  construction  of  a  cylinder,  with  a 
cylindrical  rack  supported  by  an  upright 
abaft  reating  upon,  and  being  within  and 
supported  by  the  cylinder,  the  rack  having 
irithin  it  a  conical  rack  and  hoop  to  receive 
and  hold  table  furniture,  in  combination 
with  a  curb  containing  a  horizontal  wheel, 
with  bucketa  to  throw  water  upon  the  cylin- 
drical rack — the  whole  supported  by  a  frame ; 
and  by  these  n^eehanical  means  cleansing 
the  surface  of  table  furniture  without  the 
use  of  bands — the  entire  machine  being 
arranged,  combined,  and  operated  substan- 
tially as  is  hereinbefore  fully  set  forth." 

ACCBLBRATINO  THB  SpBBD  OT  VbSSBLS. 

Solomon  Andrewe, 

The  object  of  this  invention  is  stated  to 
be,  to  obtain  increased  speed  for  boats,  by 
an  endeavour  to  overcome  oertain  difficulties 


arising  from  the  necessary  disptacement  of 
the  water  to  float  them,  and  tiie  increased 
resistance  from  friction  and  inertia  of  ihe 
water  cauaed  by  increase  of  speed.  TUs  is 
obtained  by  giving  to  a  boat  auch  ahape  as 
will  diminish  ita  draught  aa  the  speed  is 
accelerated ;  and  as  a  consequence  of  this 
construction,  is  accomplished  the  injection 
of  a  small  volume  of  air  under  the  bottom, 
by  the  mere  onward  progression  of  the  boat, 
and  thareby  still  l^irther  redudng  the  fric- 
tion of  the  water  by  diminishing  the  surface 
in  actual  contact. 

Claim, — The  forming  a  vessel  with  a 
scow-shaped  bow,  having  on  its  sidea  two 
wide  keela  running  the  whole  or  a  part  of 
ita  entire  length,  and  so  constructed  that  a 
portion  of  the  inclined  surface  of  the  bottom 
shall  always  be  above  the  water  at  the  bow, 
and  this  with  or  without  the  supplementary 
keels  forming  small  channels,  by  which  con- 
struction air  enters  at  the  bow  in  the  manner 
set  forth,  and  is  retained  under  the  bottom 
of  the  vessel  for  oertain  purposes  described 
herein. 

Improvbd  Girobr.    John  Bevor, 

The  first  part  of  this  invention  consists  in 
strengthening  an  arched  girder  or  beam,  and 
diatributing  the  weight  applied  to  or  passing 
over  it,  by  means  of  a  metal  strap,  chain,  or 
wire  rope,  which  constitutes  the  cord,  and 
which  passes  around  the  ends  and  over  the 
entire  length  of  the  upper  surface  of  the 
arch,  whereby  the  arch  is  bound  from  end 
to  end  by  the  said  metal  strap,  chain,  or 
wire  rope,  to  prevent  it  from  spreading 
lengthwise— any  tendency  to  elongate  the 
cord  having  the  effect  to  draw  the  said 
metal  strap,  chain,  or  wire  rope  down  on  to 
the  upper  surface  of  the  arch,  and  thua  to 
distribute  any  weight  or  pressure  applied  at 
any  one  point  over  the  entire  line  of  the 
arch. 

The  second  part  of  this  invention  consists 
in  providing  the  arched  beam  or  girder  with 
rollers  at  the  ends,  when  this  is  combined 
with  the  metel  strap,  chain,  or  rope  provided 
with  a  tightening  screw  or  coupling  for  the 
purpose  of  regulating  the  length  thereof,  to 
adapt  it  to  the  changes  of  temperature,  and 
to  camber  the  beam  or  girder. 

Claim. — The  method,  substantially  as 
described,  of  strengthening  arches  by  means 
of  metal  straps,  chains,  or  ropes,  which 
constitute  the  cords,  and  pasa  around  the 
ends  and  over  the  arched  surfaces  thereof, 
without  being  atteched  thereto,  in  the  man- 
ner and  for  the  purpose  specified. 

And  also  providing  the  arch  or  beam  with 
rollers  at  the  ends,  around  which  the  strap, 
chain,  or  rope  passes,  substantially  as  de- 
scribed, when  this  is  combined  with  a  coup- 
ling or  tightenhig  screw  for  varying  the 
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length  of  the  leid  ttrap,  obain,  or  rope» 
tolMtantially  in  the  manner  and  for  the  par- 
pose  ipecified. 

MiMROB  Tbap  ro&  Rats,  /emee 
Sieveiu, 

Thia  trap  ia  oonatmcted  in  anch  a  manner 
thet  the  rat  who  looka  at  the  bait  shall  see 
his  own  image  reflected  by  a  mirror  in  such 
a  position  as  will  lead  him  to  believe  that  a 
second  rat  is  endeaTOoring  to  get  before  him 
in  seizing  the  bait ;  and  when,  the  first  rat 


has  been  cavght,  his  image  will  also  be 
refleoted  by  a  mirror,  so  that  the  next  rat 
who  shall  look  at  the  bait  shall  see  two  rata 
apparently  striting  to  seiM  it,  thas  4ecoylttf 
him  upon  the  turning  floor,  which  yields  to 
his  weight  and  preeipitatea  Urn  into  the  body 
of  the  trap. 

Claim. — The  arrangement  of  the  mirrorSv 
substantially  in  the  manner,  and  for  the  pur- 
pose set  forth. 
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George  Michiels,  of  London,  gent,  for  improve- 
menta  m  treating  and  preparing  potatoes  for  seed. 
(Belngacommanlcation.)  October  17;  six  montbs. 

John  Fowler,  Jan.,  of  Melksham,  Wilts,  engineer, 
for  improTements  in  steam  engines  in  raising  and 
forcing  flnids  in  irrigating  and  draining  land,  and 
in  machlaeiy  for  cutting  wood  for  drain  pipes  and 
other  uses.    October  17;  six  months. 

Daniel  Trowers  Shears,  of  Banktide.  Surrey, 
copper  merchant,  for  improvements  in  toe  manu- 
Cftoture  and  refining  of  sugar.  (Being  a  communi- 
cation.)   October  17;  six  months. 

John  Robert  Johnson,  of  Crawford-street,  ehe- 
mist,  for  improvements  in  fixing  colours  on  fabrics 
made  of  cotton  and  other  fibre.  ( Being  a  commu- 
nication.)   October  17;  six  months. 

James  Henry  Baddeley,  of  Shelton,  Stafford, 
engineer  and  designer,  for  Improvements  in  the 
manufacture  of  ornamental  articles  of  earthen- 
ware.   October  17;  six  months. 


Thomas  Richards  Harding,  of  Lille.  Franee, 
msnufacturer,  for  improvements  in  machinery  for 
heckling  and  carding  flax  In  machinery,  for  comb- 
ing and  drawing  wool  and  other  flbroiis  mater'alu, 
and  In  machinery  for  making  parts  of  such  ma- 
chines, and  for  a  new  arrangement  of  the  steam 
engine  for  driving  flax  and  woollen  mills,  which 
arrangement  is  also  applicable  to  other  purposes 
where  motive  power  is  required.  October  17  ;  six- 
months. 

Henry  Bernoulli  Barlow,  of  Manchaater,  cod- 
suiting  engineer,  for  improvements  in  spiunin^ 
cotton  and  other  fibrous  materials.  October  17; 
six  months. 

James  Henry  Williams,  of  Birmingham,  manu- 
facturer, for  certain  improvements  in  the  manu- 
facture of  buttons.    October  17  ;  six  months. 

James  Young,  of  Manchester,  manufacturing 
chemist,  for  improvements  in  the  treatment  of  cer- 
tain bituminous  mineral  substances,  and  in  obtain- 
ing products  therefrom.    October  17 ;  six  months. 
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Date  of    No.  in 
Registra-  the  Re- 
tion.     gister.     Proprietors' Names.  Addresses. 

Oct.  10     2477     Louis  Dutreilh Wellington-street,  Strand... 


11 


12 
H 


•  eee  ■■«••#  »»o  ••• 


Subjects  of  Design. 

Plantoform  or  instm* 
ment  for  measuring  the 
feet  of  horses  for  fteili- 
tating  shoeing. 

2478  Morris  Gardiner Ashill,  near  Watton Lever  spring-drop. 

2479  John  Gray  and  Robert  Anti-vibration     elastt 
Jon  Keen  Liverpool m...    compaas  disc. 

2480  John  Smith Uxbridge «....  Revolving  sifter. 

2481  Thomas  SmIthFreeman  Fenchuich- street Safety  pocket  for  waist- 

coats. 

15      2482     Charles  Beinhauer Hamburg ,» Economical    reglttersd 

stove. 
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(A  Commoiiication  firom  Abroad.) 
fPttent  Aated  April  20, 1^50.   ipedflcEtlon  ^rolTeJl  Oetoiber  20, 1850.] 

Thb  general  objeot  of  ibis  invention  is  to  do  away  with  the  troublesome  and 
expensive  procesaea  of  assorting,  jMrnn^ing,  ind  emahifBg,  tiow  ordimoily  ftittowed 
in  order  to  the  extraction  of  zinc  from  its  ores ;  and  this  is  effected  by  a  method  of 
direct  redaction.  We  extract  the  follotving  description  of  the  apparatus  employed, 
and  of  the  peculiar  processes  followed  in  connection  therewith,  from  the  patentee's 
specification  :— 

Fig.  1  is  a  vertical  lectioD  of  thettamnliftaB  on  the  ISne  AD  of  fig.  2.  which  is  a  horiaontal 
section  on  the  (dotted)  Ihie  A,  B,  C,  D  "cif  lig.  V*  C  is  the  hearth  of  the  fornaee ;  F,  F,  F 
are  the  tayeres,  which  are  three  in  Iniitth* ;  N  %  the  shoot ;  U  the  chamber  of  the  famaoe. 
So  far  the  parts  of  the  stroctare  vtt  vtfi^  lAoiiUr^l^oie  of  a  small  blast  famace.  At  IK  the 
upper  part  of  the  chamber  U  is  lu^deuly  oontrlKJtecly  so  as  to  form  a  neck  V,  or  narrow  pas- 
sage, between  the  upper  and  lower  ptmftt  dT  the  ^hnmaoe.  The  charge,  as  it  falls  through  this 
neck,  leaves  necessarily  a  vacant  annular  S^ace  «t  z  r  between  it  and  the  sides  of  the  furnace, 
where  the  volatilisable  mattert  may  coTlect.  P^are  four  rectangular  passagea,  formed  of 
cast  or  sheet  iron,  which  lead  off  «t  if^tit  M^es,  and  in  an  inclined  direction,  from  the 
annular  space  x  x,  and  eadi  fMrsage  Is  encased  tt/r  m  certahi  distance  within  a  diamber  G, 
through  which  cold  water  Is  kept  cdnftinually  circiis^g,  flowfaig  In  from  -fiie  tube  P,  Q,  R, 
and  escaping  tlAncNI|fh  the  pipe  SB.  At  the  lowcir  end^of  each  of  the  rectangular  passages 
there  is  a  tubtikrr  passage  A^  ^  wl^cSi  the  uncondCUsed  gases  of  the  furnace  are  carried  off 
to  different  points,  to  be  empl^ped  ^  heating  pm^tHMA,  aa  hereafter  explained ;  and  each 
passage  is  provided  at  its  lowdr  iBuk  SrHli  a  sliding  idoor  A',  which  may  be  closed  or  opened 
as  required.  W  is  a  lid  or  ccMnr  V^  li^Mdh  the  finiriMe  ^  closed  at  top,  and  which  flta  into 
a  groove  made  for  it^  so  that  tiiere  tairi^  ^  no  leSCtipe  trf  the  gaaes  tX  that  part  All  the 
interior  parts  of  the  furnace  are  ^iktaA  'df  Yh%  |Mck ,  with  ala  outer  wall  or  eating  y^  whidi 
may  be  made  of  ordinary  brick ;  iftfl  ^between  ^  oiiti^  and  inner  waUs  there  is  left  a  space 
Z  Z,  which  Ik  ^fittcft  with  acHiie  Wbt^nce  whidh  is  m  bad  conductor  of  heat.  H  H  are 
strengthening  |>1iites  of  oast  Iron,  wbidh  %t^B  Inserted  Into  "die  lower  bridcwork  V\  imme- 
diately over  the  tuyere  openings  ^^  ^.  li^  -are  cast  Iron  ^frames,  urhioh  carry  the  paasagea 
F  F  and  cold-water  chamber  G. 

The  mode  of  operating  with  the  apfrtiratus  is  KstollOWS:— After  the  furnace  has  been 
built,  it  is  left  to  dry ;  then  a  fire  is  kindled  on  the  hearth,  and  kept  up  for  about  three 
weeks  by  supplies  of  fuel  (by  preference  coke).  Introduced  through  the  throat.  The  furnace 
being  in  this  manner  filled  with  incandescent  fiiift,  a  small  charge  of  quick  lime  is  thrown  in. 
As  soon  as  this  charge  has  descended  ss  far  down  as  the  tuyeres,  a  mixture  of  ore,  flux,  and 
fuel  is  fed  into  the  furnace,  the  top  of  the  fuiWace  closed,  and  a  moderate  blast  of  atmo- 
spheric air  applied  by  meana  of  a  blowing  ma<%ine. 

The  fuel,  the  flux,  and  the  ore  are  in  such  ^oportions  to  one  another  that  the  whole  of 
the  sine  contained  in  the  ore  shall  be  reduced,  mid  then  volatilised,  while  all  the  foreign 
matters  shall  form  with  the  flux  a  residusl  dag  Cf  more  or  less  fluidity  when  in  the  heated 
state.  The  fuel  employed  may  be  either  charcoal,  or  coke,  or  common  coal,  or  anthracite, 
or  turf,  taking  care  always  that  it  is  of  a  sttfidenay  hard  nsltnre  to  resist  the  incumbent 
pressure  of  the  chaige  in  the  ftimace. 

The  quantity  of  fuel  emplmd  should  bte  ^eater  at  the  commenoement  than  during  tlie 
subsequent  stages,  tnAlAf<nM 'hi  till  eases  be  Suffidietft  n<A  only  for  the  complete  reduction 
of  the  sine,  but  also  to  leave  so  ^oonaidei%ble  un  excess  ibat  when  it  arrives  directly  before 
the  toyeres,  the  combustion  of  ^e  fed  shsAl  not  give  rise  to  any  gaseous  oxidating  product ; 
such,  for  example,  as  carbonic  acid.  The  flux  (the  selection  of  which,  as  well  as  that  of  the 
fuel,  depends  on  the  quality  of  the  ore)  must  be  used  In  such  a  state  as  not  to  produce  any 
oxydating  matter  during  the  formation  of  the  slag.  For  thia  reason,  when  the  nature  of  the 
ore  requires  the  employment  of  lime  as  a  flux,  the  lime  should  be  used  in  a  causUc  state, 
and  not  as  a  carbonate ;  and  fbr  the  saaM  reason  it  is  adviaable  to  use  a  blast  of  dry  air, 
that  is  to  say,  air  deprived  of  aqueous  vupour.  The  products  of  the  furnace  are,  in  the 
first  place,  the  gases  arising  firom  the  combustion  of  the  fuel ;  secondly,  the  vapours  of  ainc ; 
thirdly,  the  non-volatilixable  matters,  consisting  of  scorse  or  slag  and  of  reduced  metallie 
substances  of  greater  density  than  the  sine.  The  throat  of  the  fornaee  bdug  dosed,  **  the 
gsses  arUiing  from  the  combustion  of  the  feel "  pass  off  through  the  passages  A\  and  are 
made  use  of  dther  for  the  purpose  of  heating  the  boiler  of  the  steam  engine  which  drives 
the  blowing  machine,  or  to  bnm  lime  when  used  for  a  flux,  or  to  melt  the  sfaie  mbkk  in 
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«nM  t^wr  Ift  «  «M»  d(  TtpovK  or  to  dry  tnfl  UMlt  UA  Met.  Thtt  *'  vipotrin  t»r  «M«  ^ 
•re  eondeoMd  in  the  pesMgea  F  F,  and  may  be  easily  «itlHlmWn  therrfreUai  by  meaofe  <>^  m 
rikt  (the  itettngultr  form  of  the  peaiages  F  F  afforlliig  great  faeOitfee  fsr  thft  porpoee), 
•Aer  wbieh  they  are  redoeed  end  fbrmed  into  litoti  or  ban;  llkb  **  ndn-Tolatilised  "  or 
reiMnal  mattera,  whieh  ooUeot  on  the  lols  or  hnrth  of  tha  famace,  are  nm  off  from  tiiae 
to  tifltte  acoording  aa  they  aeeamnlate. 

Hie  oiea  oontainiiig  ftiae  may  be  dlTlAed  Into  tim  daakei  ( tNtly,  thoee  th  a  athte  of  6kMb, 
either  free  or  oombtned  with  carbente  or  aiUde  aeld ';  aeoondly,  thoM  oontfetnlttg  ii^hvret  of 
sine  (blende.)  When  the  orei  are  of  the  lint  daat  (okidefe),  they  ire  llrtt  drted,  and  if  they 
contain  a  earbonate,  they  ate  aubjeeted  to  a  Meeting  pirooaaa.  The  mux  employed  flt^  the 
tueatment  of  orea  of  thia  oiaaa  ti  qoiek  lime,  the  quantity  of  whleh  Vhrlea  aooording  to  the 
qnantity  of  earthy  atmtaBn  contained  In  the  on,  but  ahenid  be  anffieient  fbr  the  formation 
of  a  blaHfeatai  or,  aa  it  ia  commonly  ealied,  a  godd  tlag.  When  the  &rt/§  contain  any  othto 
ttetala>  tech  aa  ifon  or  lead,  theee  metah  are  lednced  to  the  raetaUie  atats,  when  they  coUect 
on  the  iole  of  the  fhmaee,  when  they  ammge  themaeltrea  in  difibrent  atrata  according  to 
Aeir  napeellve  denaitlea,  and  may  be  drawn  off  aeparately.  When  Ihe  orea  ere  of  the 
aeeond  ejaaa  (blende),  they  are  treated  In  one  of  two  wayi ;  etther  by  roaiting,  whleh  bringa 
them  into  the  etate  of  oxide,  whieh  oxide  ia  then  mixed  wU^  a  littie  damp  clay  and  fbrmed 
Into  blooka,  which,  after  being  dried,  era  treated  In  the  nlanner  befbie  deacrlbed ;  or  (which 
la  conaidefed  the  ptefiBrable  way),  theae  anlphnttma  orea  ame  miied  with  a  qaaniity  of  iron 
ore,  ao  that  whan  the  meCalB  are  frued  the  iron  ahall  combhie  with  the  anlpbnr,  and  aet  Ac 
sIbo  at  liberty> 

The  Hoc  em|>loyed  In  thia  eaae  it  qtdek  Uoae,  and  If  the  ora  ootttain  a  portion  of  baryt* 
or  gypanm,  then  flnorine  is  added.  The  quantity  of  qni^  lime  employed  dependa  on  the 
quandty  of  earthy  matten  contaihed  both  in  the  altic  and  iron  orea.  The  iron  ore  beat 
•ttited  for  thia  pnrpoie  la  that  containing  afaic^  but  in  too  email  a  qoaiktity  to  be  treated 
aeparately  ai  a  xinc  ore.  When,  howerer,  the  iron  era  containa  water  or  carbonic  add,  it  la 
Dcceaaary  that  theae  ahonld  be  expelled  by  reaating,  in  order  that  no  anbatance  anaceptiblc 
of  oxydixiog  the  ainc  may  be  introduced  into  the  frimace.  If  the  iron  ore  contain  too  great  a 
quantity  of  oxydating  matter,  then  it  ia  preferable  to  expd  the  aulphur  from  the  sine  ore  by 
flMana  of  caat  iron  or  malleable  iron.  Tbia  plan  preaenta  the  ad?antage  of  driTiiig  off  the 
whole  of  the  aubatancea  capable  of  reoxidising  the  xinc  which  haa  been  reduced.  When 
a  aolphuret  of  sine  in  which  there  are  aeveral  o&er  metab,  anch  aa  iron,  copper,  lead,  dl?er, 
&C.,  ia  treated  in  the  furnace,  there  ooUeeta  on  the  aole,  beaidea  the  ali^i  a  stratum  of 
aigentllbrima  lead,  on  whleh  la  tuperlmpoaed  a  atratnm  of  eaat  iron  arMng  from  the  exceaa 
of  hron  ote  uaed  in  the  proceaa*  Again }  abote  the  atratum  of  iron  theie  bolllseta  a  mast 
compoBcd  prindpally  of  aulphuret  of  iron,  aulphuret  of  copper,  and  portions  of  the  Inl- 
lAuretiof  other  aaetala. 

If  white,  gray,  or  yellowiah  oxide  of  sine  ahould  be  formed  acddanially  in  the  p^aiaget 
FF,  it  can  be  made  use  of  directly  aa  a  colouring  matter,  and  aold  aa  auoh;  or  elae  it  can 
be  mixed  with  damp  clay,  made  up  into  bloclu,  dried,  and  again  paaaed  through  the  fur- 
nace ;  in  which  caae  a  anflicient  quantity  uf  quick  Hme  ahauld  be  added,  to  convert  all  the 
day  into  a  ftuible  alag. 

When  orea  containicg  sine  in  a  aUte  of  oxide  hsTC  to  be  treated,  they  ahould  be  pre- 
Tloualy  aaaayed,  in  order  to  effect  an  analyala,  and  to  aacertain  the  quantity  of  earthy  mattera 
oontdned  therein  capable  of  being  converted  Into  acoria,  and  whidi  will  determine  the 
proper  proportion  of  quick  lime  to  be  added.  The  lime  and  magneaia  contained  in  the 
ore  are  ako  to  be  tdcen  Into  aooount. 

When  orea  containing  sfaic  in  the  stete  of  aulphiireto  hate  to  be  treated,  the  quantHlea  of 
snlphar,  earthy  matters,  and  metallic  snbstanoea  contained  therein  ahould  also  be  sacertained 
by  prdiminary  aaaay,  ao  that  the  quantity  of  iron  ore  uaed  in  the  charge  ahall  be  aniBcieilt 
to  produce  the  caat  iron  requiaite  for  eombiniag  with  all  the  aulphur  that  may  be  Id  the 
sine.  In  order  that  the  comhinatioa  of  the  aulphur  and  iron  aaay  be  the  more  completdf 
effected  it  is  adviaable  to  employ  a  alight  CMcaa  of  iron  ore.  But  if  there  should  be  reaaon 
to  apprehend  that  the  hron  orea  might  produce  too  great  a  quantity  of  oxidating  aaatter, 
and  thereby  create  too  great  a  quantity  of  oxide  of  stale;  then  caat  or  malleable  inMi  may 
bo  directly  uaed  for  the  purpoae  of  combining  with  the  sulphur,  in  which  eaae  the  propor- 
tion of  caat  or  malleable  iron  ia  to  be  determined  by  the  quantity  of  aulphur  contained  ia 
the  ore,  alwaya  employing  a  alight  exceaa  of  the  iron.  The  proportion  of  quick  lime  or  of 
fldortne  uaed  for  making  a  fodble  alag  will  depend  on  the  quantity  of  earthy  mattera  oon- 
teined  in  the  ore  to  be  treated,  aa  well  aa  in  the  Iron  ore  when  uaed  for  combining  with  the 
sulphur.  The  quantMy  of  fiad  employed  in  thia  caio  will  depend  not  only  on  what  haa  been 
amMly  iCaMi  but  alio  on  the  rldmaat  and  fasiMllty  of  the  Iron  orts,  and  hi  all  casei 

s  a 
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•hottld  be  10  refiilated  that  tbe  working  of  the  fornaoe  shall  In  all  reapecU  naemUe  tliat  ol 
a  blaat  fdrnaoe  for  oaating  pnrposea. 

Aa  aalpbvretted  orea  oontaia  generally  other  metalUo  anbatancea  beaidea  aine»  a  great 
quantity  of  rednoed  metala,  and  of  crude  metala,  compoaed  prindpelly  of  anlpbniet  of  Iroi^ 
will  colleot  on  tbe  hearth  of  the  fomacet  and  combine  with  the  aulphuret  of  oopper  and  a 
portion  of  the  anlphnreta  of  the  other  aietali.  In  thia  caae,  therefore^  It  ii  better  to  mn  off 
the  metal  more  frequently  than  in  the  preceding  caaei.  The  lead  thereby  obtained  can  be 
leoaat  into  piga  ready  for  sale,  or  aubnitted  to  &a  proceaa  of  eupellation,  if  it  should  con- 
tain silrer ;  and  any  other  masies  of  crude  metal,  may  be  treated  by  any  of  the  weU-known 
proeeaaea  in  order  to  extract  the  copper  therefrom.  Aa  in  the  preoediDg  cases,  the  whole 
of  tbe  line  will  be  Tolatillaed,  and  collected  condenaed  in  the  passagea  FF,  and  chamber  6. 

From  the  preceding  description,  it  will  be  seen  that  the  distinguishing  featurea  of  the 
improTed  apparatua  and  proceases,  which  form  the  aubject  of  thia  inrention,  are  these : 

Urttlff,  The  direct  reduction  of  the  orsa  of  zinc  by  meana  of  a  amelthig  ftumace  and 
blowing  apparatua,  arithout  any  prcTioua  assorting,  pounding,  or  crushing. 

Sieondip,  The  employment  of  a  smelting  furnace  for  this  purpose  of  the  peenliar  deaerip* 
tion  represented  in  the  engraTlnga,  and  before  described ;  that  ia  to  say,  of  a  furnace  huTlng 
a  narrow  neck  or  paasage,  by  the  descent  through  which  of  the  charge  an  annular  apaee  ia 
formed  around  it  bi  the  top  or  crown  of  the  furnace,  where  the  Taponr  of  sine  coUeets*  \mt 
are  presented  by  the  heat  from  condensing ;  having  alao  passagea  of  a  rectilineal  fonm 
through  which  Uie  Tapoura  of  sine  pasa  off  to  be  condenaed  (a  form  which  allowa  of  tbe 
rake  traTcraing  and  completely  clearing  the  paaaagea  from  end  to  end) ;  and  farther  con- 
densing chambers,  through  which  a  current  of  cold  water  is  kept  continually  flowing  in  order 
to  aid  Uie  process  of  condensation. 

Thirdly,  The  avoidance  of  introducing  into  the  furnace  any  substance  capable  of 
reoxidiaing  the  sine  produced,  which  is  effected  by  the  selection  of  quick  lime  as  a  flux,  by 
the  drying  and  roasting  of  the  hyd rated  and  carbonated  ores  of  zinc  and  iron,  by  the  drying 
(in  certain  eases)  by  means  of  hot  blast,  and  by  the  employment  of  caat  or  malleable  iron, 
for  the  purpose  of  combining  with  and  extracting  the  sulphur  contained  in  sulphurated 
zinc  ores. 

Fourthly,  The  direct  treatment  of  blende  which  haa  not  been  roasted,  and  the  reduction 
thereof  by  means  of  the  iron  employed,  that  is  either  the  caat  or  malleable  iron,  or  the  iron 
produced  by  the  ore,  which  becomea  conTcrted  into  caat  iron,  or  sulpburet  of  iron,  in  tlM 
furnace  it«^. 

Fifthly,  The  peculiar  method  of  treating  sulphuretted,  or  araelnuretted  orea  of  lead  and 
copper,  containing  zinc,  whereby  the  zinc  ia  separated  from  theae  other  metala,  and  obtalnod 
in  a  metallic  atate.    And, 

Sixthly,  The  method  of  turning  the  zinc  contained  in  ores  of  iron  to  good  aocount 
out  liyuring  the  latter  metal. 
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Sir, — The  perusal  of  tbe  evidenoe  of 
the  Committee  of  the  House  of  Com- 
mons during  tbe  last  session,  on  tbe 
Holyhead  steam  ships,  whilst  it  haa 
induced  me  to  change  some  of  my  views, 
and  obliges  me  to  correct  one  or  two 
statements  made  on  the  published  autho- 
rity of  those  who  should  have  been  in 
possession  of  accurate  information,  haa  in 
no  wav  altered  my  opinion  respecting 
the  iHiDeral  and  impolitic  eonduet  of  the 
Government  in  their  negotiations  with 
the  Chester  and  Holyheaa  Railway  Com- 
pany, and  confirms  me  in  the  opinion  I 
previously  expressed  as  to  the  City  of 
Dublin  Ciompany  being  at  present  unable 
to  efficiently  perform  the  mail  service. 
(See  ante  p.  350,  365).  At  the  time  this 
Company  contracted  tor  the  service  they 


had  actually  no  vessel  of  their  own  which 
could  comply  with  the  Admiralty  eondi- 
tiona  as  respects  speed — the  EbUsna^  the 
newest  and  fastest,  being  unable  to  per- 
form the  passage  at  the  atipulated  aver- 
age rate  of  15  knota  an  hour.  The  /rwt 
Duke  was  found  quite  unequal  to  the 
service  and  was  speedily  withdrawn,  and 
the  Company  were  compelled  to  fall  baek 
upon  the  St,  Cobtmba  (which  thev  agreed 
to  purchase  from  the  Admiralty),  and 
the  Banshee  and  Caradoe^ — borrowed 
vessels ;  the  LhweUyn,  as  I  before  men- 
tioned, was  also  purchased  from  the 
Adroiraltv,  but  at  tne  time  of  agreement 
was  totally  unserviceable.  The  Bhltma 
was  therefore  retained. 

As  might  be  expected,  the  serviee  haa 
not  been  so  efficientiy  performed  as  when 
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in  tbe  hands  of  tbe  Admiralty ;  and  one 
of  the  witnesses,  Mr.  Burrowes  of  the 
Dublin  Post-office,  stated  that  tbe  ar- 
riTals  of  tbe  mail,  since  tbe  City  of 
I>ablin  Company  entered  on  tbe  contract 
have  been  more  irregular.  Captain 
Moorsom,  R.N.,  tbe  Managing  Director 
of  the  Railway  Company's  boats,  gives 
in  bis  evidence  some  very  interesting 
information  respecting  their  working. 
He  states,  that  from  the  commencement 
of  their  running  (August  1,  up  to  the 
31st  of  December,  1848,)  no  restriction 
beyond  the  avoidance  of  actual  danger 
was  put  upon  their  speed  ;  and  be  adds, 
'*  Having  given  those  directions  with 
those  cautions  to  tbe  officers,  I  was  as 
mueh  on  board  myself  as  I  could  be 
ftrom  my  other  pursuits,  and  I  was  in 
eonstant  communication  with  the  engi* 
neers  upon  the  pressure  they  were  to 
use,  and  so  on;  this  period  I  have 
marked  by  tbe  time  being  a  minimum— 
they  were  to  go  as  fast  as  they  could  in 
the  least  time.  I  have  marked  it  at 
pressure  at  tbe  maximum ;  they  might 
go  up  to  as  many  pounds  pressure  as  the 
Doilers  were  calculated  to  bear,  and  the 
maker  considered  to  be  safe,  which 
was  from  19  to  31  lbs.  in  two  boats 
(AngUa  and  Scotia),  but  not  so  high  in 
the  other  two  ( Cambria  and  Hibemia). 
The  expansion,  that  is  to  say  tbe  quan- 
tity of  steam  put  into  tbe  cylinder,  was 
mo  to  be  minimum." 

This  mode  of  working,  however,  was 
found  to  be  too  expensive,  and  a  more 
moderate  and  cautious  one  needful ;  con- 
sequently he  directed  that  in  future 
"  on  no  occasion  were  tbe  boats  to  make 
the  passage  in  less  than  four  hours  and  a 
quarter :  but  to  aim  at  making  it  in  four 
hours  and  ^  half,  that  tbe  time  should 
be  constant,  and  that  the  pressure  and 
expansion  should  be  varied  aceordinff  to 
the  circumstances  under  which  uiey 
found  themselves  placed :  for  example, — 
In  starting  from  Kmgstoun  if  they  had  an 
ebb  tide  drawing  oat  of  the  bay,  and  a  per- 
fect calm,  ihej  would  have  every  thing  to 
assist  them,  and  therefore  tbe  pressure 
was  to  be  reduced  to  the  mmimum,  and 
the  expansion  put  to  the  greatest  amount 
and  tbe  least  quantity  of  steam  put  into 
the  cylinder.  If,  on  the  contrary,  they 
were  starting  with  tbe  tide  coming  in  an 
opposite  direction,  and  with  an  easterly 
wind  against  them,  they  were  to  put  the 
pressure  to  the  maximum  and  fill  the 


cylinder ;  and  under  those  relative  con- 
ditions thev  would  make  tbe  passage 
pretty  nearly  in  the  average  time.  The 
results  in  tbe  saving  of  fuel  are  as 
stated  (see  accompanying  Table),  and 
are  verv  remarkaole;  they  show  how 
thoroughly  tbe  speed  of  the  steam-boat 

S»vems  the  consumption  of  fuel,  and 
at  what  theory  would  indicate  is  car- 
ried out  in  practice;  that  as  voa  in- 
crease the  speed  you  increase  the  eon- 
sumption  of  all  kinds  pretty  much  as  the 
square.  The  boats  are  going  nearly 
twice  as  fast  as  any  ordinary  steam- 
boats, and  they  consume  between  three 
and  four  times  the  amount  of  fuel— and 
that  is  the  key  to  the  expense."  The 
Table  alluded  to,  No.  1,  by  Captain 
Moorsom,  though  not  so  arranged  in  the 
Parliamentary  Report,  embraces  four 
periods;  viz.,  August  1,  to  December 
31,  1848  (tbe  period  of  extreme  speed 
and  pressure),  and  three  others,  January 
1,  to  June  30,  and  July  1,  to  December 
31,  1849,  and  Jan.  1  to  March  31,  1850, 
being  those  of  reduced  speed  and  pres- 
sure. For  these  three  last  periods  it  is 
difficult  to  fix  the  pressure ;  out  possibly 
the  general  average  may  be  given  at 
14  to  15  lbs.  When  the  race  be- 
tween the  Scotia  and  Banshee  took 
place  in  1849,  the  pressure  of  the  Scotia 
was  15  lbs.,  that  of  the  BoiwAee  14  lbs. 
I  stated,  in  a  former  paper,  10  as  the 
Scotia^s  pressure,  and  I  did  so  on  the 
authority  of  a  letter  in  the  Dublin  Free- 
man* §  Jmtmal,  written  by  one  of  the 
Company's  officials.  Captain  Moorsom 
was  particularly  questioned  relative  to  the 
pressure  used  on  tbe  railway  steamers 
on  that  occasion,  as  to  whether  it 
was  not  increased  to  more  than  15  lbs. 
during  the  passage;  nothing  however 
appears,  but  that  the  extracts  he  pro- 
duced from  tbe  journal  of  the  engineer 
and  log  of  the  commander  are  perfectly 
correct.  Captain  M.  is  however  very 
candid,  admitting  that  Uie  Seotia  ouqM 
to  be  the  Cutest  vessel,  "  because  she  has 
more  power  in  proportion  to  her  dis- 

Elacement;  her  fiower  in  proportion  to 
er  displacement  is  as  nearly  as  possible 
three-fifths  :*'  he  states  also,  ''  that  be 
knows  no  vessel  where  the  proportion  is 
so  large." 

In  my  first  papers,  which  appeared  in 
tbe  Numbers  of  your  Magasine  for  Mst 
4th  and  lltb,  I  was  unable,  as  I  state(( 
to  supply  several  particulars  relative  to 
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SLEOTBIG  TELEQBAPH  BETWEEN  ENGLAND  AND  IBELAND. 


tbe  Admiralty  boats  which  I  had  given 
of  the  Railway  Compaiiy's.  Some  of 
these, — the  consumption  and  cost  for 
instanoe,— have  been  obligingly  commu- 
nicated by  a  gentleman  connected  with 
the  former ;  and  they  are,  with  a  few 
other  details  collected  from  the  evidence 
before  the  Common's  Committeci  now 
published.  I  think  an  impartial  examin- 
ation of  these,  together  with  an  atten- 
tive observation  of  the  working  of  the 
whole  four  of  these  Admiralty  vessels, 
must  afford  convincing  evidence  that  in 
actual  service  the  Banshee  and  St.  Co- 
iumba  have  done  the  most,  and  that  the 
need  of  the  former  has  no  equal  amongst 
toe  Government  vessels ; — though  both 
the  Anglia  and  Seotia,  but  especially 
the  former,  now  are  decidedly  her  supe- 
riors. During  last  month  the  railway 
boats,  on  more  than  one  occasion  had,  on 
special  engagements,  to  leave  at  the 
tame  time  as  the  malls ;  on  one  of  these 
the  Anglia  and  Banthee  left  Kingstoun 
together  at  1  p.m., — the  former  beating 
the  latter  in  the  run  to  Holyhead  by 
19  minutes. 

I  am,  respectfully, 

Samukl  Daeton. 
Dublin,  17th  of  10th  month,  18S0. 


BLSCTBIC  TBLBOBAPH  BBTWaEN  KNOLAND 
AND  laiLAKD. 

Sir, — The  importance  of  a  communi- 
cation byTelegraph  between  England  and 
Ireland  has  been  acknowledged  by  all 
parties :  and  the  partial  success  of  elec- 
tricity, between  I)over  and  Calais,  by  a 
fobmsrine  wire,  gives  a  good  assurance 
that  the  efforts  of  Messrs.  Brett,  Wool- 
Isston  and  Co.,  will  be  ultimately  success- 
ful ;  and  therefore,  that  the  question  of 
an  electric  telegraph  between  London  and 
Dnblin  ia  one  merely  of  time.  To  effect 
this,  offen  have  been  made  by  certain 
parties  to  the  Lords  of  the  Admiralty 
and  Government  authorities ;  and  two 

goints  are  stated  to  have  been  selected 
y  them,  to  lay  the  missive  wires  across 
the  Channel ;  via.,  at  St.  David's  Head, 
and  Holyhead— each  of  which  is  distant 
about  sixty-four  miles  from  the  coast  of 
Ireland.  Without  questioning  the  pro- 
bability of  such  a  scheme,  there  are 
however  in  mv  humble  opinion  two 
oUier  places,  which  present  more  eligible 
positions  than  those ;  vis.,  Portpatrick  in 
Wigtonshirey  and  the  Mull  of  Cantyre, 


in  Argylshire;  the  former  plaee  being 
twenty-one  miles  from  Donaghadee  ia 
Downshire,  and  the  latter  but  fourteen 
miles  distant  from  Forhead  in  Antrim* 
It  is  granted,  that  the  shortest  way  for 
pBssengers  and  traffic  from  London  to 
Dublin,  by  railway  and  steam  boat,  is 
through  Holyhead ;  but  it  does  not  follow, 
in  communicating  with  places  by  electrie 
telegraphs,  that  the  shortest  length  of 
wire  is  necessary,  and  ought  to  be  adopted 
in  preference  to  any  other;  except  it 
were  proved  to  be  the  best.  It  for- 
tunately happens,  that  when  use  is  made 
of  that  extraordinary  agent  for  this  pur- 
pose, that  distance  in  any  appreciable 
time  from  the  great  velocity  of  the  elee- 
trio  fluid  is  of  no  moment— H>ne  mile  ia 
as  a  thousand.  Therefore,  for  all  practical 
purposes,  it  is  perfectly  immaterial, 
whether  the  communication  fhmi  Lon- 
don to  Dublin  be  by  St.  David's  Head  or 
Holyhead,  or  Portpatrick,  or  the  Matt 
of  Cantyre,  or  between  Dublin  and 
Holyhead,  through  Ireland,  Soodand, 
£ogland  and  Wales,  or  between  the  pro- 
posed Atlantic  Station  in  Galway  and 
London ;  the  time  in  the  transmianon  of 
any  intelligence  would  in  all  the  cases 
be  sensibly  alike.  The  chief  diffleolties 
which  present  themselves,  are  the  coin 
struction  of  the  sub' marine  wires,  and 
fixing  them  securely  in  the  Channel; 
and,  if  the  disadvantages  of  them  are  in 

groportion  to  their  length,  there  would 
e,  supposing  the  connection  with  Ire- 
land were  made  from  Portpatrick,  one- 
third  less  length  of  wire,  one-third  less 
chance  of  breakage,  one-third  less  troable 
in  finding  and  repairing  the  broken  parts, 
and  if  made  from  the  Mull  of  Cantvre, 
these  drawbacks  would  be  reducea  to 
nearly  one-fifth.  The  experience  of 
Messra.  Brett  and  Co.  in  laying  the  wire 
between  Dover  and  Calais,  sbowa  that 
stronger  and  different  tackle  than  were 
first  used  are  necessary  for  the  aneoeas 
of  the  undertaking;  and,  we  are  told, 
that  the  cost  of  two  wires  constmcted  on 
the  plan  now  jproposed,  and  placed  three 
miles  apart,  will  b«  40,O0OiL ;  which  sum, 
if  similar  wires  were  carried  from  Port- 
patrick, would  likewise  be  required :  but 
if  carried  from  the  Mull  of  Cantyre,  would 
be  reduced  to  about  27,000/. ;  whilst  if 
made  from  St.  David's  Head,  or  Holy- 
head, would  not  be  less  than  120,000/.  It 
is  therefore  for  the  promotera  of  the 
scheme,  and  others  interested  in  it,  to 
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ooDsider  whether  it  would  be  better  to 
have  a  shorter  length  of  line,  with  a 
greater  length  of  submarine  wire  forming 
part  of  it,  or  a  greater  length  of  line 
with  a  less  length  of  submarine  wire 
forming  part  of  it.  Of  the  two  points 
in  Scotland,  from  which  it  is  pro- 
posed to  la^  the  wires,  I  believe  that 
Dy  Portpatrick  would  be  found  the 
most  aavantageous,  if  there  be  no 
serious  impediments  in  the  Straits, 
which  soundings  made  by  competent 
parties  would  soon  prove;  because  it 
is  a  packet  station,  tiie  nearest  to  Ire- 
land, and  connects  Great  Britain  with 
the  most  important  part  of  it  com- 
mercially considered, — if  not  now  done, 
the  great  and  increasing  trade  and 
poHtiMl  importance  of  the  North. will 
shortly  require  it ;  moreover,  it  is  most 
favourably  situate  for  the  wires  branching 
right  and  left  to  England  and  Scotland 


and  has  the  further  advantage  over  Holy* 
head  or  St.  David's  Head  of  giving  two 
distinct  lines  of  telegraphs  to  London,— 
one  by  the  London  and  North  Western 
through  Carlisle,  and  the  otiier  by  the 
direct  Northern  and  other  lines  through 
Edinburgh,  &c.  Such  a  double  line  of 
communication  might  be  found  of  the 
greatest  service  if  important  intelligence 
had  to  be  transmitted,  and  the  wires 
of  one  line  were  from  any  cause  broken. 
It  is  therefore  suggested,  that  Port- 
patrick and  the  MmT  of  Cantyre  shall 
receive  the  consideration,  which,  I 
think  they  deserve,  in  selecting  a  place 
to  connect  Ireland  with  Great  Britain 
by  electric  telegraph,  in  order  that  the 
choice  when  made  may  offer  the  best 
guarantee  of  combining  durability  with 
economy. 

M.D. 

Manchester,  Oct.  19, 1850. 
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MOna    OH  THB    THBORY  OF  ALOBBRAIC  BaUATIONS.      BY  JAMBS   COCKLB,  BSO.,  M.A.y 

BARBI8TBR-AT-LAW. 

(Continued  from  p.  126.) 

Third  and  Concluding  Series. 

V.  CUBIC  EQUATIONS.* 

From  the  equation  (2)  liupra,  p.  124,]  we  obtain,  in  the  same  manner  as  at  p.  249,  of 
vol.  ii.,  of  the  Cambridge  Mathemaiieal  Journal, 

B  

y  "  a  ^j^z  _3A.B  -  A ""  «  V(a«  -  3A)(3r + a)  -  (3* + a) 

Let  the  symbol  a  include  all  the  cube  roots  of  unity ;  also  let  a*— 3&»n,  and  Sz-^a^ps 
then  the  equations 

^^y  +  z^<^l^^±!^h±^^^LSaW;if+a  +  a^^^\..    .) 
a»v^Bp-p  3   C  pi 

will  be  strictly  true.    I  may  observe  that  in  tbofint  step  of  the  division  by  which  the  final 

expression  for  x  is  obtained  the  divisor  is  written  —  3s  -f  '  v^np— a. 

If  in  the  expression  for  p  we  sabstitute  for  z  its  value,  given  by  (3)  [supra,  p.  124,],  we 
find 

and  this  last  expression  we  may  suppose  to  be  reprasented  by  ji  •!•  VK.    We  shall  then 
have 


27p  "27'*27(p+  '/R)-27«(p+  v^) 

27«(p«-R) 
/o"      b\*     /n\»      %• 


*  A  paper  of  the  same  general  character  as  the  present  was,  some  weeks  previous  to  the  date  of  this 
"  Note,"  forwarded  to  the  MeehanUt'  Maganinet  bat,  it  having  been  accidentaUflost,  aad  no  oopy  kept, 
Mr.  Cockle  has  re>written  it. 


a» 


9  SO  NOTES  ON  TITE  THEORY  OF  ALGEBBAIO  EQUATIOm. 

u  ir«  lee  by  telval  rabttitrntion  for  p  and  R.    Hanoe,  from  (4)  wo  obtoin« 

''[(fr-w»T*«/{(ir*(i)-"(fr-nW  (-*■-)}] 

»""''[(f)'-H-T— ^{(T)''(f)'*«(7)'-!W<'""'>n! 

whi^  ezpnauon  may  bo  eomparod  with  that  giYoa  at  p«  51  of  Mukpht's  Tkaory  ^f 
Bqumtumt, 

On  inspectiog  tbo  aboTO  ezpraaaion  for  9,  it  is  not  difficult  to  porceiTO  that,  if  z^  and  Xg 
be  the  Tslaes  of  z, 

«»-^{«-fa»v'(i^-3*)(«  +  3iJ  +  a«»V(««-M)(o  +  »J,)l (4.) 

Tbo  aboNPO  rodaotiona  may  be  aomowhat  differently  performod,  by  a  proocaa  wbiob  I  gave 
in  a  Mathematical  Note,  at  pp.  285-6  of  toU  i.  of  the  0amM4f4  and  Vubiin  MaikamaUe&i 
JawntU,    UisaafoUowa:  let 

A*  -3AB»D*,  and,  conaeciaently,  B- L.(D«-A")  ; 

5A 

then,  the  general  expretsion  fbr  y  is 

B  1      D«-A»  1 

^"a^VAa-SAB-A-'-ir-  aDZ:^-  -"aT  («-I>**«AD^  A*) 


=(on  reduction,) -  i./^  +  ^  +  -~^)  ; 


Now,  D-«-/(A*-3  B)  A-»v'(a»-3  b)  A-«-/(<r*-3  0)  (a  +  3  zj, 

x^  being   either  Talue  of  z.    Let  a  +  3z^-*pj,  and  o<l-3  z^^ep^,  ibeo  I  haTO  shown,  at 
p.  195  of  Yol.  i.  of  the  Matkematimimt  that  p^  (Bs">».    Hence,  sinoe  Aap^,  we  haTe 

A.         pj        pi 

and  we  obtain  an  eipreasion  for  «  which  ooincides  with  that  already  arri? ed  at.    It  wiU  be 
obserred  that,  since  fi*a»  p^  p^,  we  may  put  the  ezpressioa  fQr  s  under  the  form 

*" ""-J"  (o  +  a  •  VfTp^  +  a«  »-•»  Pa), 

which  ii  identical  with  (6). 

I  shall  now  proceed  to  apply  to  Mr.  Lockh art's  equation  (vide  n^a,  p.  124)  the  Rnlo 
which  I  gave  at  pp.  489—490  of  the  last  (52nd)  Yolume  of  the  Meehania*  Magtusme,  My 
process  will  be  as  follows  :— 

-10  +10  .  -7.92489303 

-10  ^10  .  —10. 


100    '         -100.  .  79.2489303 

30  -  23.77467909  .  100 


70        2)  -  76.22532091  .  -20.7510697 

70. 


-   38112660455 


1452.  574879 
(38.112660485)'-  \  1452!  574886958120807025. 

Hence,  the  fioel  result  being  negative,  I  infer  that  the  cubic  in  question  has  aU  its  foota 
real— a  conclusion  different  to  the  one  arrived  at  by  the  distiognished  Iramer  of  thin  oniioim 
and  valaable  example  {vide  ngira,  p.  124). 


PmiXTTs'    SIBK  ANVIBIIATOB^WATEB  TBnjMPBAllT. 


sai 


Mf  mle  mte  ft>r  ttt  taiMistntioB  vpon  the  depdo^teiioe  wbioh  eiitto  batween  the  iimt«re 
•f  the  roeta  of  the  giT«a  ettbio  and  thoie  of  the  eqvaUoa  in  jr.  Now  the  valnet  of  2  «ro 
vmI  ami  fiaaqaal,  equal,  or  iuiMal»  aoeordiog  aa  the  espreiaioii 


ia  voal,  aero,  or  aesative  raapaotirely.  Thia  expreaiion,  when  d^Toloped,  vedu^^,  wA 
multiplied  by  3,  ia,  iu  fact,  the  aame  aa  that  under  the  radical  sign  U  (3),  ia^^fw,  p.  124. 
The  Rule  ia  queatioB  ia  a  praetioal  pvoooH  for  Moertaining  the  aign  o|  the  exprMdon 

jAMBi  pOOKLB. 
t,  Pimp«oaft,  Tanpla,  Sept.  84, 1850. 


PBILUF8    riBB  ANNIHUJLTGB— WATBB  TBIUMPHAVT, 


Sir, — I  had  resolTed  ob  not  troubling 
70a  with  any  notice  of  Mr.  Phillipa^ 
recent  burlesque  on  barge  and  building 
burning  at  Battersea,  but  the  subject 
having  been  brought  forwi^rd  by  another 
correapondent  (at  page  307  of  your  last 
Nucuber),  and  an  allusion  made  to  the 
neirap^per  reports  of  that  *'  demonstra- 
tion,'* permit  me  to  notioe  a  &w  facta 
that  have  been  imperfeotly  or  incorrectly 
reported.  A  imall  quantity  of  shaving 
WB8  ignited  (aa  auted  by  "Fraetice  ")  m 
eaok  apartment  of  a  aix-roomed  house, 
and,  at  the  expiration  of  tkrse  mmuUf^ 
annihilatorB  were  simultaneoualy  applied 
at  back  and  front  of  the  building,  both 
intemally  and  externdly.  Several  men 
remained  in  the  house  the  whole  time, 
applving  the  portable  annihilators,  of 
Wnioo  ^hPf9  were  used. 

Aeoess  was  provided  to  the  interior  of 
the  house  by  a  ladder  to  the  roof,  upper- 
ceived  by  the  bulk  of  the  spectators. 

Two  powerful  annihilators,  in  four- 
wbfBled  oarriagesi  were  pUoed — one  ix\ 
ftont,  the  other  behind  the  building ;  to 
the  ilrst  were  affixed  two  lengths  of 
canvas  hose,  terminating  in  two  iron 

gipes,  far  direotmg  the  gas  well  into  the 
iterior  of  the  building.  The  second 
machine  wb>  fbrnished  with  but  one  dia- 
eharging  hose,  to  which  was  affixed  a 
sufficiency  of  iron  pipes  to  reach  to  the 
second- floor  window,  into  which  an  elbow 
at  the  end  of  the  pipe  was  inserted.  Just 
6efbre  the  charffe  of  the  first  machine 
vras  expended,  Uie  heat  of  the  effluent 

SB  destroye4  both  the  oanva^  pipes,  and 
e  machine  waa  placed  kors  d§  combat. 
The  hoie  of  tBe  oUi^  machine  was 
saved  from  a  similar  catastrophe  by  the 
plentiful  application  of-— eo^  water. 

In  one  or  two  places,  Ae  flames  having 
gpt  hold  of  some  woodwork,  were  not 
tery  easily  beaten  oif ;  and  a  bandftil  of 


fire  IB  a  corner  of  the  ground-4oov  froat 
room  save  Mr.  PhiUipa'  men  a  great 
deal  of  trouble,  and  at  length,  turning 
desperate,  they  began  pitching  in  a  num- 
ber of  the  carboaaeeoua  blocks*  (in- 
tended for  charging  the  annihilators); 
but  adding  fuel  to  fire  seemed  to  promise 
no  advantage,  so  they  at  last  most  wisely 
resorted  to  a  plentiful  application  of 
water ^  with  the  best  resulta.  Thua,  by 
the  application  of  gas,  water,  and  by 
knocking  out,  the  mimie  fire  was  at  last 
subdued, — ^forty  -  five  minutes  having 
elapsed  from  the  time  of  ignition  before 
the  building  could  be  safely  left  Now 
mark  the  contrast  between  Mr.  Fhilr- 
lips'  performances  and  the  e very-day 
ones  of  the  Fire  Brigade :— - 

Mr.  PhiUips. 

Six  bundles  of  shay- 
ingB  on  fire  were  extin- 
gulBUdd  Piy  ICf.  Fhlllipe, 
with  two  powerful  snni- 
hilaton,  eleven  nortable 
ditto,  and  thirty  bueketa 
of  water,  in  forty- fire 
minutes. 

Your  correspondent,  **  Pri|Ctice,"  says 
that  "in  ten  minutes  a  7- inch  barrel 
fire-engine  would  have  put  900  gallons 
of  water  into  the  building."  Permit  me 
to  observe,  that  a  London  fireman  would 
have  scorned  to  put  such  a  machine  in 
motion  upon  so  contemptible  a  conflagra- 
tion. The  newspapers  have  taken  a  most 
indulgent  view  of  Mr.  Phillips'  exer- 
tions; at  the  aame  time  they  justly 
observe,  "  that  while  the  invention  is 
well  adapted  for  special  eireumstanoe  s 
it  would  avail  little  or  nothing  against  a 
large  and  open  conflagration."  And 
again,  *<  Mr.  PhUliM  had  the  advantage 
on  Tuesday  of  making  hi$  ownftrtj  and 


jehr^  Brigade, 

The  same  amount  of 
fire  can  be  extinguished, 
iritb  six  portable  engines 
and  six  buckets  of  water, 
in  lets  than  six  mi- 
nutes! 


*  ▲  most  unaocountabU  piece  of  stupidity,  aa 
the  required  gas  is  not  eTolTed  bj  comDUStion— 
oidy  ^  the  chemical  aotton  of  adds. 
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dispoeiDg  of  the  combustible  materials 
at  his  disoretion  ;  and  though  no  unfair- 
ness can  be  alleged  against  the  experi- 
ment, it  is  impossible  not  to  see  how 
differently  matters  might  turn  out  io  a 
band  fide  conflagration." 

Mr.  Phillips  was,  apparently,  more 
successful  with  the  baree  experiment; 
here,  indeed,  he  could  nardly  fail,  for 
such  a  fire  as  he  acted  upon  would  have 
been  telf-extinguished  by  simply  closing 
the  hatcnes.  Had  the  tar-barrels,  trea- 
cle-tubs, &c.,  become  thoroughly  ignited 
— that  is,  had  the  flames  been  permitted 
to  extend  beyond  the  surface,  and  shav- 
ings, 80  as  to  attain  that  state  of  active 
incandescence,  which  in  practice  (in  ship 
fires  especially)  gives  so  much  trouble, 
and  proves  so  difficult  to  deal  with — ^in 
that  case  I  unhesitatingly  assert  that  the 
aonihilators  would  have  proved  useless. 

Scores  of  such  fires  as  Mr.  Phillips 
had  to  deal  with  are  extinguished  tyery 
week  with  a  bucket  or  two  of  water,  and 
thought  nothing  of*  A  cargo  of  coals  or 
cotton  on  fire,  is  another  thing.  Such 
fires  generally  spread  from  an  incan- 
descent centre. 

Upon  the  last  occasion  Mr.  Phillips 
had  plenty  of  materials  and  men,  and 
managed  every  thing  his  own  way,  yet 
he  faued  to  convince  the  spectators  (who 
were  very  numerous)  that  tnere  was  any- 
thing practical^  useful  in  his  plan. 
The  result  of  this  fiefd-day  was  so  un- 
satisfactory, that  we  cannot  look  for 
many  repetitions  of  the  '*  sham  fight*' 

In  conclusion,  permit  me  to  bear  tes- 
timony to  the  truthfulness  of  the  remark 
in  your  last, — that  for  extinguishing  fires 
all  that  is  wanted  is,  "  Presence  of  mind, 
and  a  littU  water  skilfully  applied,** 
I  remain,  Sir,  yours,  &;c., 

Wm.  Baddelet. 
29,  Airied'Btnet,  Iilingtoo,  Oct.  23, 1890. 


COMPARATIVE  ELASTICITY   OF  WROUGHT 
AND  OAST  IRON. 

The  mean  ultimate  resistance  of  wrought 
iron  to  a  force  of  oompression,  as  useful  in 
practice,  is  12  tons  per  iqaare  inch,  while 
the  emshing  wei^t  of  oast  iron  is  49  tons 
per  square  inch;  bat  for  a  considerable 
range,  under  equal  weights,  the  cast  iron  is 
twice  as  elastic,  or  compresses  twice  as 
much  as  the  wrought  iron. 

A  remarkable  iUustration  of  the  effect  of 
intense  strain  on  oast  iron  was  witnessed  by 
the  author,  at  the  works  of  Messrs.  Easton 


and  Amos.  The  snljjeot  of  the  ezperisaant 
was  a  cast  iron  cylinder  1(^  inches  thick, 
and  14^  inches  high,  the  external  diameter 
being  18  inches. 

It  was  requisite  for  a  specific  purpose  to 
reduce  the  internal  diameter  to  3^  inches, 
and  this  was  efi'ected  by  the  insertion  of  a 
smaller  cast  iron  cylinder  into  the  centre  of 
the  large  one;  and  to  iasnre  some  initial 
strain,  the  large  cylinder  was  expanded  by 
heating  it,  and  the  internal  cylinder  beiag 
first  turned  too  large,  was  thus  powerfoUy 
compressed. 

The  inner  cylindei  was  partly  filled  with 
pewter,  and  a  steel  piston  being  fitted  to 
the  bore,  a  pressure  of  972  tons  was  put  on 
the  steel  piston.  The  steel  was  "npeet" 
by  the  pressure,  and  the  internal  diameter 
of  the  small  cylinder  was  increased  by  full 
three-sixteenths  of  an  inch ;  i.  e.,  the  dia- 
meter became  3^^hs  of  an  inch !  A 
piston  was  accordingly  adapted  to  thi 
dimensions, — and  in  this  state  the  cylinder 
continues  to  be  used,  and  to  resist  the  pres- 
sure ;  the  external  layer  of  the  inner  eyiin* 
der  was  thus  permanently  extended  B^ths 
of  its  length.  In  fact,  it  can  only  be 
regarded  as  loose  peeking  giving  no  addi« 
tional  strength  to  the  cylinder. 

Under  these  high  pressures,  when  con- 
fined mechanically,  cast  iron  as  well  as  other 
metals  appears,  like  liquids,  to  exert  an 
equal  pressure  in  every  direction  in  which 
its  motion  is  opposed. — Clark's  BrUi 
and  Conttasf  T\$bular  Bridges, 


SPECIFICATIONS  OF  RNGLISB  FATBNT8  EK- 
ROLLED     DURING     THE     WEEK    ENDING 

OCTOBER  25th,  1850. 

William  Mac  alpine,  of  Spring  Vale, 
Hammersmith,  general  dresser,  and  Tho- 
mas McAlfin,  of  the  same  place,  manager. 
Fbr  impreivemeiUs  in  maekhmyfir  waskm^ 
eottour  linen,  and  other  fairies.  Patent 
dated  April  23,  1850. 

This  washing  machinery  consists  of  a 
revolving  vessel  or  tub,  into  which  the 
goods  to  be  washed  are  placed ;  immediately 
over  this  vessel  is  a  revolving  ahaft  carrying 
a  number  of  tappets,  which  eause  a  set  of 
stampers  or  beaters  snocessively  to  rise  and 
then  drop  upon  the  materials  to  be  washed ; 
the  revolution  of  the  vessel  or  tub  causiag  a 
constant  change  of  the  surfaces  presented  to 
the  beaters. 

Claims, — I.  The  combining  of  the  waah 
vessel  with  the  beaters. 

Henrt  Ritchie,  of  Brixton,  Surrey. 
J^  imprwemenis  in  the  manstfaetwre  ef 
ecpper,  brass,  and  other  tubes  or  js^^as. 
Patent  dated  April  23,  1850. 

These  improvements  consist  principally 
in  the  employment  of  oscillating  grooved 
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Miton  fbr  elongating  or  dnwing  out  tnbM 
or  pipM  formed  of  copper  or  braai.  Both 
vpper  and  lower  rollers  are  made  to  rerolye 
at  the  same  sarface  speed,  and  the  grooves 
formed  in  them  are  of  a  gradoally  iacreaiing 
lise  from  a  certain  point.  At  their  smallest 
part  the  grooves  form  an  apertnre  of  the 
diameter  of  the  finished  sue  of  the  intended 
pipe.  The  casting  from  which  the  pipe  is 
to  be  drawn  or  rolkd  is  produced  in  the  first 
inctanoe  of  a  tapering  form,  and  the  taper 
end  is  introdvced  into  the  wider  part  of  the 
grooves.  The  rollers  are  then  pnt]^n  motion, 
so  as  to  produce  part  ef  a  revolution  in  one 
direction ;  the  motion  is  then  reversed.  The 
pipe  under  process  of  formation  is  at  each 
•uooessive  half  revolution  advanced  l>etween 
the  rollers,  until  the  whole  length  has  been 
reduced  to  the  intended  sise.  By  means  of 
^ese  oseillating  rollers,  pipes  increasing  in 
tbiokness  from  the  ends  towards  the  middle, 
or  having  thickened  parts  upon  them,  may 
be  formed. 

CKsMM. — 1.  The  mode  of  elongating  cast 
copper,  brass,  and  other  metal  tubes  or 
pipes,  by  rolling  surfues  caused  to  alternate 
in  their  rotation. 

2.  Tbe  making  tubes  with  seams,  as  above 
described. 

Pbtsu  AsMAiro  Lkoomtb  dk  Fon- 
TAiKBMOiixAu,  of  South-strect,  FInsburj. 
J^br  e  new  and  improved  mode  of  conduct' 
im^f  contmminfft  and  dUengoging  emokc/rom 
Us  ddeicrioue  eon^nmndM,  (Being  a  com- 
munication.)   Patent  dated  April  23,  1850. 

This  invention  has  first  for  its  object  the 
fi^mation  of  flues  or  conduits  below  the 
ground  and  underneath  the  streets  of  a  city* 
through  which  the  products  of  combustion 
from  every  house  are  to  be  conveyed  to 
some  place  to  be  subsequently  treated  and 
aided  upon. 

2.  A  particular  oonstruction  of  pipes  or 
flues,  through  which  the  smoke  from  every 
room  in  a  house  may  be  conveyed  into  the 
atreet  conduits,  and  wherein  the  smoke  may 
be  partly  fireed  from  its  soot. 

3.  The  formation  of  a  general  receiver, 
wherein  the  produets  of  combustion  pas^g 
along  tlie  street  conduits,  may  be  operated 

rn  t  this  large  receiver  is  to  be  placed  at 
bottom  of  a  tall  shaft  or  chimney. 

4.  The  employment  of  machinery,  which 
consists  principally  of  a  large  water-miU 
wheel  for  lifting,  spreading,  and  throwing 
about  fluids  employed  to  set  upon  the 
gaseous  produets  lh»m  the  conduits. 

5*  A  method  of  consuming  that  portion 
of  the  smoke  widch  has  escaped  from  the 
previous  processes,  by  means  of  a  large  fire 
placed  in  the  upper  part  of  the  shaft  or 
opening  for  the  general  escape  of  the  puri- 
fied gasee  or  products  of  combustioD. 


William  Spwaud  Nkwton,  of  CluoMMry- 
lane,  Middlesex,  civil  engineer.  Jbriwyreee^ 
nuntc  m  CMimg  tffpc*  (Being  a  oommuoU 
cation.)    Patent  dated  April  23,  1860. 

These  improvements  in  casting  types 
consist  of  certain  machinery  added  to  the 
pot  or  bath  in  which  the  molten  type  metal 
is  contained,  and  whereby  the  formation  of 
the  type  is  effected.  The  principal  parts  of 
this  machinery  are,  a  plunger  or  piston 
which  forces  the  molten  metal  out  of  a 
chamber  in  the  matrix  or  mould ;  a  nipple  or 
valve,  which  successively  opens  and  closes 
the  communication  between  the  chamber 
and  the  matrix ;  two  cam  wheels,  one  of 
which  raises  and  depresses  the  plunger,  tfas 
other  produces  the  movement  of  the  nipple. 
The  opening  and  closing  of  the  mould  Is 
produced  by  a  revolving  shafi,  the  move- 
ments of  which  coincide  with  the  plunger 
and  nipple. 

CVe&M.— -These  vsrious  parts,  as  also 
their  general  arrangement. 

Abraham  Moans  Maebb,  of  Birming- 
ham, chemist.  For  an  improved  Mcnai/^ec- 
iure  of  vegetable  Jlvid  to  be  need  in  tkeprO' 
dnction  ^  artificial  Kghtf  and  in  lampe  or 
bumere  for  eoneuming  the  «Mie,  wkiok  ee- 
getatie  fluid  ie  aleo  applicable  to  the  manm 
facture  of  lacier  or  vamieh.  Patent  dated 
April  18,  1850. 

This  invention  has  for  its  object  the  pro- 
duction of  an  inflammable  fluid  winch  shall 
give  a  good  light  without  so  dense  a  smoke 
as  is  produced  by  the  eoifibustion  of  unpre- 
pared hydro-carbon,  and  possessing  slso  the 
advantage  of  not  forming  a  crust  like  the 
spirit  now  in  use. 

For  this  purpose  the  patentee  proposes 
to  employ  various  hydro-carbons,— such  as 
wood-tar  spirit,  oil  of  turpentine,  native 
naphtha,  coal-tar  naphtha,  and  the  naphtha 
obtained  from  bituminous  substances ;  all  of 
which  are  first  purified,  and  then  mixed  with 
alcohol,  or  pyroxylic  spirit  in  certain  spe* 
cified  proportions. 

Wood-tar  spirit  and  oil  of  turpentine  are 
both  purified  by  adding  to  each  gallon 
thereof  a  pound  of  sulphuric  acid,  and  a 
quart  of  water.  After  standing  two  or  three 
hours,  the  dear  liquor  is  decsnted  into  a 
vessel  containing  water,  by  which  the  re- 
maining add  is  separated  from  it,  and  a 
suitable  vessd  being  then  prepared,  contain- 
ing for  every  gdlon  of  liquor  a  quarter  of  a 
pound  of  ground  or  pulverised  lime,  the 
whole  is  to  be  poured  gradually  in  and  stir- 
red together.  After  settling,  the  supernatant 
liquid  is  to  be  drawn  off  by  taps  placed  at 
different  heights  in  the  side  of  the  vessd.  In 
this  state  the  hydro-carbons  may  be  used 
instead  of  camphine  in  lamps  of  the  ordi- 
nary description  t  but  in  canying  out  this 
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iiiTWitioB  it  Is  r«qiiiiite  that  a  oertaln  quan- 
tity of  aloohol  or  pyrozylio  ipfait  should  be 
addUd.  To  deprive  the  hydrocarbons  of  the 
water  which  they  oontain,  they  are  sub- 
mitted to  the  following  process : — k  vat  is 
piepsred  in  whkdi  are  p!aeed  a  quarter  of 
a  pound  of  pulverised  lime,  andhaff  a  pound 
of  calcined  potash  to  every  gallon  and  a  half 
of  the  ipirit.  At  tiie  first  and  each  suc- 
cessive wetting  a  vapour  arises »  which  must 
he  allowed  to  subside  before  more  alcohol 
is  added,  as  by  pouring  it  in  gradually  the 
proper  aotion  of  the  Hme  and  alkali  wfll  be 
ensured.  To  the  aloohol  thus  treated  is 
added  one  gallon  of  purified  hydrocarbon, 
and  on  distUUng  the  mixture  an  inflam- 
mable fluid  will  be  produced  suitable  for 
illuminating  purposes. 

Naphtha  is  purified  with  nitric  instead  of 
sulphuric  acid,  in  the  proportion  of  half  a 
ponnd  of  acid  and  a  quart  of  water  to  the 
gallon,  and  when  purified,  one  gallon  and  a 
half  to  the  quantity  of  alcohol  obtdned  in 
the  second  process. 

The  patentee  observes,  that  when  sul- 
phuric acid  is  employed  the  product  is  a 
colourless  fluid,  but  that  nitric  acid  imparts 
a  brown  tinge.  Other  adds, — such  as  nltro- 
muriatic  and  nitrous,  and  other  alkafine  sub- 
stances, may  be  used ;  and  he  states  thst  he 
does  not  intend  to  limit  himself  to  the  exact 
proportions  given,  which  may  in  some  cases 
reqoiie  to  be  varied.  He  also  observes, 
that  he  does  not  claim  the  mixing  of  aloohol 
or  pyroxyUc  ipirit  with  hydrocarbons,  ex- 
cept for  the  purposes  of  his  invention,  such 
m&ing  having  been  previously  practised. 

The  rectified  spirit  produced  by  distilla- 
tion ipay  be  used  instead  of  alcohol,  and  in  a 
similar  manner  in  the  manufsotnre  of  lacker 
and  varnishes. 

Various  modifications  of  the  treatment  of 
hydrocarbons  when  mixed  in  certain  pro- 
portions are  also  described,  in  some  of 
which  the  purification  is  effboted  by  nitro- 
muriate  of  tin,  and  in  others  by  nitrate  of 
iron. 

Hie  improved  "  lamps  and  burners''  are 
intended  to  be  used  for  consuming  the  rec- 
tified spirit,  and  descriptions  are  given  of  a 
wall  and  uble  lamp,  chandelier^  ship's  light, 
lanthoms,  &c.  The  principle  is  however 
much  the  same  in  each  case,  the  spirit  being 
supplied  by  capillary  aotion,  and  burnt 
either  in  a  partially  vaporised  state,  or  aa 
customary  in  spirit  lamps.  For  lighting 
burners  of  the  first  dass,  an  instrument  is 
employed  oonsiiting  of  several  thicknesses 
of  wire  gause  attadied  to  a  handle ;  when 
dipped  in  some  imflammable  matter  this 
holder  retains  a  suificient  quantity  of  heat 
to  partially  vaporise  and  ignite  the  spirit  $ 
to  prevmt  any  drops  from  falling  fkom  this 


instrument  on  the  table,  a  cup  is  placed 
rouni  the  wick  to  receive  them.  The  burn- 
ers described  are  applicable  only  to  lamps 
for  consuming  the  rectified  spirit  prepared 
according  to  this  invention ;  but  as  before 
observed,  if  It  Is  desired  to  use  the  pre- 
pared and  purified  hydrocarbon  previous  to 
distillation,  spirit  lamps  of  the  ordini^y  con- 
struction are  stated  to  be  fully  equal  to  the 
purpose. 

Chtims, — 1.  The  manufacture  of  a  fluid 
suitable  for  illumination  fh>m  hydrocarbons, 
alcohol  and  pyroxyltc  spirit,  treated  and 
purified  with  acids,  llhie  and  alkaline  sub- 
stances, and  distilled  together,  as  described. 

2.  The  manufseture  of  a  fluid  suitable  for 
illumination  from  hydrocarbon!  purified  and 
treated  with  acids,  lime  and  alkaline  sub- 
stances, as  described. 

3.  The  production  of  a  fluid  suitable  for 
illumination  from  hydrocarbons  purifled  and 
treated  with  nitro-muriate  of  tin,  as  de- 
scribed. 

4.  The  production  of  a  fluid  suitable  for 
illumination  from  hydrocarbons  purified  and 
treated  with  nitrate  of  iron,  as  described. 

5.  The  production  of  a  fluid  suitable  for 
iHomination  from  hydrocarbons  purifled  and 
treated  with  nitro-muriate  of  tin,  or  nitrate 
of  iron,  either  alone  or  in  combination  with 
naphtha  or  oil  of  turpentine,  or  alcohol,  or 
pyroxylic  spirit,  as  described. 

'§.  The  employment  of  the  fluid  produced 
by  the  diitiUation  of  hydrocarbons  treated 
and  purified  as  above  described,  in  the  ina- 
nnfacture  of  lacker  or  varnish  ;  and 

Lastly,  The  adaptation  of  lamps  and 
burners,  as  described  and  shown  to  be  used 
with  the  prepared  and  distilled  fluid  manu- 
factured by  means  of  the  processes  de- 
scribed. 

William  Buckwbll,  of  the  Artifioial 
Gh«nite  Works,  Battersea,  civil  engineer,  and 
GxoRGB  FisHBE,  of  the  Taff  Vale  Railway, 
Gsrdilf,  civil  engineer.  Far  trnprwemeni* 
M  the  eomtrucHon  and  meaiu  of  tmafymf 
earriaffe  and  eertam  other  springs.  Fateot 
dated  April  18,  1S50. 

The  carriage  springs  here  patented  are 
constructed  in  the  form  of  ellipses,  thick- 
ened at  the  ends  (either  by  additional  metal 
at  these  points,  or  by  affixing  two  or  more 
plates),  and  fixed  so  as  to  bear  loads  applied 
at  right  angles  to  their  transverse  diameter, 
or  in  the  direction  of  the  tension  of  the 
metal.  According  to  this  system  springs, 
one-tenth  the  weight  of  those  constructed  as 
at  present  in  the  &rm  of  a  segmental  pliable 
beam,  will  bear  an  equal  load  or  loads  in  cwts. 
equal  to  the  square  of  their  weight  In  lbs.  In 
actual  practice,  the  patentees  however  pre- 
fer to  allow  one-ha&  only  of  this  weight. 
Thus,  a  load  of  10  tons  nett  will  be  nfelj 


EKaLISH   SPBClFJ'oATIONS   ENROLLED   DURING  THE   WEEK. 


835 


wpported  by  four  ■prio'gg,  eaoh  10  lbs. 
wdghtywUch  ivoold  b«'/e  reqnired  springs 
4>r  400  lbs.  weigSit,  wh.en  oonstructed  by  the 
erdioAry  method.  The  dimeiisioDS  given 
for  each  springft  are— conjugate  diameter 
IB  inofaes;  transverse  diameter  11  inches; 
width  of  plate  2  inches ;  thickness,  three- 
sixteenths. 

Donble  this  thickness  wiU  be  required  if 
the  load  be  applied  at  the  tide  of  the  ellip- 
tieal  spring,  wluch  wonld  then  require  to  be 
thickened  instead  of  the  ends,  as  in  the 
former  case.  ^ 

Springs  of  this  constmction  are  also  ap- 
plied as  traetioa  and  shunting  springs ;  one 
central  buffer  only  being  used,  and  the 
springs  conp.ected  by  a  draw-bar  slotted  at 
each  end  t^)  allow  of  its  coming  home  against 
the  sprfog  at  either  end. 

drUm. — ^The  construction  and  applicatkm 
of  Springs,  as  described. 

John  Dotb  Harris,  of  Leicester,  ma- 
nufacturer. JPbr  knprovtment*  in  the  numu' 
/aeimre  tif  Iwnped  fahriet.  Pbtent  dated 
AprU  18,  1850. 

These  improvements  resolve  themselves 
into  a  peculiar  mode  of  manufacturing 
braces  and  other  like  articles,  such  as  are 
required  to  be  narrower  in  one  part  than 
another.  This  contraction  has  hitherto  been 
eifected  by  sewing  the  material  transversely, 
and  then  drawing  the  thread,  so  as  to  give 
a  closer  texture  to  that  part  of  the  brace 
intended  for  receiving  the  teeth  of  the 
buckle ;  but  Mr.  Harris  proposes  to  fit  an 
additional  cut  of  wheeLs  to  the  machines 
used  by  him,  and  which  are  of  the  descrip- 
tion termed  "  grinders,''  so  that  after  toe 
machine,  by  its  ordinary  working  of  two 
lapo  and  a  press  (every  other  press  being 
prevented  by  the  knocking-off  wheel),  has 
produced  a  sufficient  length  of  material  to 
form  the  body  or  wide  portion  of  the  brace, 
oa  bringing  the  second  wheels  into  gear 
the  knock-off  wheel  shall  be  put  out  of 
action,  and  narrower  work  shall  be  prodoeed 
of  a  closer  texture,  and  of  the  description 
technically  known  as  'Map  and  press,"  but 
conteining  the  same  number  of  warp  threads 
as  the  wider  portion. 

Mr.  Harris  states,  that  he  does  not  intend 
to  restrict  himself  to  the  manner  of  working 
detailed  by  him,  as  the  racking  of  the  guide- 
bars  may  be  varied,  and  t£s  same  effect 
produced;  but  he  claims  the  manuftieture 
of  looped  ftibries  baring  one  part  narrower 
than  the  other,  in  warp  machines,  from  the 
same  number  of  warp  threads,  such  fabrics 
being  suitable  for  braces  and  other  articles 
which  are  required  to  be  narrower  in  one 
part  than  another. 

William  Harousavss,  the  younger,  of 
Bndibrd,  York,  ironfbnnder.    .Pbr  etriain 


improfwemenU  m  Me  metms  of  eontuminff 
imoke,  p€trt$  of  wMeh  improvementt  are 
aUo  appUcobh  to  the  generating  of  eteam. 
Patent  dated  April  18,  1850. 

This  specifioation  is  divided  into  three 
different  heads,  under  which  two  separate 
improvements  are  described  and  claimed,  and 
a  third  being  the  joint  result  of  the  other  two. 

1.  A  better  consumption  of  smoke  Is 
proposed  to  be  effected  by  arranging  the 
bars,  so  as  to  leave  very  little  space 
between  them,  and  supporting  them  on 
arms  atteched  to  a  cranked  lever,  by  means 
of  which  a  traversing  motion,  lengthwise,  is 
imparted  to  them.  A  projection  on  the 
end  of  the  bed  serves  as  a  feeder,  and  forces 
coal,  with  which  the  hopper  at  the  fbmace 
mouth  is  kept  constantly  supplied,  over  the 
plate  from  which  it  is  received  on  the  bars, 
and  by  their  oscillating  movement  evenly 
distributed  over  their  whole  surfioe — an 
effect  which  is  aided  by  giving  the  bed  a 
slight  incline  inwards.  As  the  coals  are 
reduced  to  as1ie«,  they  are  forced  by  the  bed 
over  a  bridge  at  the  further  end  into  the 
ash-pit.  l^e  hopper  mouth  is  opened  by  a 
rack  and  pinion,  worked  by  a  crank  move- 
ment, and  a  hand-winch  and  chain  are 
employed  for  elevating  the  door  of  the 
fomace. 

2.  To  fadlitote  the  generation  of  steam, 
hoUow  tubes  or  pipes  are  arranged  over  the 
fomace  bars,  and  supplied  with  water  from 
feed  and  side  pipes  in  connection  therewith. 
These  tubes  are  cranked,  so  >s  to  pass  over 
the  fire  from  side  to  side  at  regular  inter- 
vals, and  connected  to  side  pipes,  which 
again  communicate  by  feed  pipes  with  the 
boiler  placed  above,  so  that  there  is  a  con- 
stant and  uninterrupted  flow  of  water 
between  the  boiler  and  the  cranked  pipes, 
which,  being  imbedded  in  the  firo,  quickly 
rsise  to  a  boiling  heat  the  water  therein  con- 
teined.  They  also  assist  in  fadliteting  the 
grinding  of  the  coal  fed  in. 

3.  Tbe  patentee  insists  finally  on  the 
economisation  of  fuel  resulting  from  the 
complete  combustion  of  the  coal  and  gases 
evolved,  by  which  an  increased  effect  is 
obtained  from  a  given  quantity  of  coal,  both 
as  regards  the  consumption  of  smoke  and 
generation  of  steam. 

Alvrxd  Oioroi  Andsrsoh,  of  Great 
Suffolk-street,  Southwark,  Surrey,  soap 
manufacturer.  jFbr  improvements  in  the 
treatment  qf  a  eubetanee  produced  in  eoap^ 
making f  and  ite  application  to  uee/ul  pur» 
pons.    Patent  dated  April  20,  1850. 

In  preparing  alkaline  ley  for  soap-making, 
there  is  produced  a  sediment,  known  by  the 
name  of  *'soaper's  waste  ashes"  or  '*  soaper's 
waste,"  which  has  been  hitherto  considered 
and  treated  as  useless;  In  many  cases  the 
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manoiactarer  eveD  paying  for  its  removal. 
Thia  sediment,  however,  consists  principally 
•f  carbonate  of  lime,  with  a  small  portion  of 
alkali,  and  a  considerable  qaantity  of  quick 
Ume;  and  from  it  the  present  pstentee 
proposes  to  mannfaoture  '*  whiting,"  or 
*'  whitening."  This  he  effecU  by  placing 
the  sediment  in  a  proper  vessel,  and  nearly 
filling  it  with  vrater.  The  whole  is  then 
well  stirred  together  till  the  carbonate  of 
lime  and  other  matters  are  well  held  in  sus- 
pension in  the  water,  which  assumes  a 
Biilky  appearance;  and  after  allowing  the 
grosser  particles  to  subside  for  a  minute  or 
two,  this  liquor  is  drawn  off  and  allowed  to 
settle.  As  the  quick  lime  constituting  a 
part  of  this  sediment  hss  to  be  removed  by 
washing  with  water,  and  this  is  a  trouble- 
some process,  it  is  proposed  to  add  sufficient 
carbonated  alkali  in  solution  to  convert  all 
the  quick  lime  into  a  carbonate.  After 
removing  this  alkali  by  washing,  the  re- 
siduum is  to  be  collected  and  dried,  when  it 
may  be  used  as  whiting,  or  applied  to  any 
purpose  for  which  carbonate  of  lime  is  suit- 
able. The  alkaline  water,  when  drawn  off, 
may  be  advantageously  used  in  preparing 
fresh  ley. 

C/atm.— The  manufacture  of  pure  neutral 
carbonate  of  lime,  and  the  aubstance  known 
in  commerce  as  "  whiting,"  or  **  whiten- 
tog,"  from  soaper's  waste  ashes  or  soaper's 
waste,  without  restriction  to  the  above 
detailed  method  of  manipulation. 

Joseph  John  Baranowski,  of  London, 
gentleman.  Far  improtfements  in  maehi- 
nery  for  eounUing,  numberimg^  and  UikeU 
Hng.     Patent  dated  April  23,  1860. 

Some  of  the  most  useful  applications  of 
the  machinery  described  in  the  specification 
are— 

1.  Counting  machines,  in  which  a  sum  or 
amount  is  indicated  from  time  to  time,  but 
not  registered,  as  in  the  gas-meter  index, 
Toting  box,  and  hand  seal. 

2.  Numbering  machines,  in  which  the 
sum  or  amount  is  stamped,  or  both  stamped 
and  registered  in  pas^g,  as  in  stamping 
machines,  machines  for  printing  numbers 
on  cheques  and  their  counterparts,  and  for 
printing  railway  or  other  tickets. 

3.  Labelling  machines,  in  which  signs  are 
used  to  the  place  of  figures  or  their  equiva- 
lents— ^being  any  series  of  signs  according  to 
some  known  laws,  such  as  A  (100),  B  (200), 
or  A,  B,  C,  5cc. 

Claim,'^**  I  do  not  claim  as  of  my  in- 
tention the  several  machines  for  counting, 
numbering,  and  labelling ;  but  I  claim 
separately  and  especially  the  particular 
arrangement  of  wheels  or  plates  as  shown, 
whereby  the  drivmg  or  prime  movtog  wheel 
at  all  times  controls  the  revolution,  and  fixes 


the  position  of  every  other  wheel  or  plate  in 
the  arrangement,  although  it  only  alien 
their  relative  positioii  suddenly  at  each  of 
its  revolutions.  And  I  do  not  oonfine  nay- 
self  to  the  exact  positiona  of  the  several 
wheels  or  plates,  as  shown,  provided  these 
peculiar  characteristies  and  featorei  of  my 
tovention  be  mamtaioed." 

John  Tim otht  Chapu ak,  of  Wapping, 
Middlesex,  engineer.  Ffir  improooMmU  m 
apparatus  for  setiing  tip  $h^*  rigging  and 
raiting  weigkii.  Patent  dated  April  20, 
1850. 

Finily,  The  improvements  which  form 
the  subject  of  this  mvention  have  relation  to 
the  construction  of  apparatus  mtended  to 
supersede  the  dead  eyes  and  other  blocks 
now  to  general  use  for  the  standing  and 
other  rigging  of  vessels,  and  have  for  thdr 
object  to  facilitate  the  application  of  power 
for  the  purpose  of  tightening  the  shrouds 
and  other  rigging.  Figure  1  is  a  front 
elevation  of  an  apparatus  constructed  ac- 
cording to  this  tovention,  and  represented 
as  applied  to  the  riggtog  of  a  vessel.  It 
consists  of  two  blocks,  an  upper  one  A 
and  a  lower  one  B,  which  may  be  either 
round,  oblong,  or  pear-shaped,  bulging 
outwards  in  front  and  hack,  and  grooved 
on  their  peripheries  like  the  wooden  dead 
eyes  now  in  use  for  the  reception  of  the 
shrouds.  Fig.  2  is  a  view  of  the  ipper 
block  A,  showing  how  in  the  lower  pordon 
of  it  there  is  formed  a  mortice  C,  into 
which  there  is  fitted  a  small  capstan  D,  upon 
one  end  of  which  there  is  fitted  a  worm- 
wheel  £ ;  F  is  an  endless  screw,  whick  is 
fitted  in  the  body  of  the  block,  and  gears 
toto  the  worm-wheel  E,  so  that  when  the 
endless  screw  is  made  to  revolve  by  means 
of  the  crank-handle  6,  it  oanaea  the  worm- 
wheel  and  capstan  to  revolve  also,  althoogh 
at  a  much  less  degree  of  velocity,  but  with 
sn  increased  multiplication  of  Uie  power 
applied  to  the  crank  handle.  H  u  the 
shroud,  and  I  the  attacLuiont  of  the  lower 
block  to  the  chato  plate  of  tue  vessel ;  K  K 
is  a  lanyard.  One  end  of  this  lanyard  Is 
first  passed  through  the  hole  L  of  the  top 
block,  and  then  secured  by  having  a  knot 
cut  upon  it,  which  prevents  its  being  again 
drawn  through  tlie  hole  L ;  the  other  or  ftee 
end  is  successively  passed  over  or  *'  rove 
upon"  the  grooved  pullies  M,M, M,  and 
then  passed  twice  or  thrice  round  the  cap- 
stan D.  When  the  riggtog  is  to  be  set  up 
or  the  shrouds  to  be  mi^e  tight,  one  perMB 
takes  hold  of  the  free  end  of  the  lanyard, 
which  has  been  passed  over  the  capstan,  and 
another  person  works  the  capstan  by  means 
of  the  crank  handle.  By  these  arrange- 
ments the  effective  power  which  two  handa 
are  enabled  to  exert  in  setttog  np  tiw  rig- 
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Sing  U  aiaeh  gretttr  tbna  that  of  muir 
handi  applied  to  the  detd  ere*  now  in  dm 
for  lUpt'  rig^np.  Beridu,  with  tbt  hdp 
of  lUi  imprixed  ■ppirttai,  tStutt  tm  pro- 
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doMd  whloh  ooold  not  b«  obt^aaa  M  tU  bf 
Iba  ordlnuTT  natbodi.  For  aiunpla,  ■ 
f(Mt«r  dtgraa  of  tendon  oui  be  stv«i  to 


the  riirondi  with  l«fc^  "'"/'k?'  '."'Hr?* 
fi.inr-.y.orofthe.h.-o"'';^'''!'"'-';*' 

in  cooKqiuacc  of  tha  Mt.Il''  '^^'^  "l™:^ 
■preid  oter  the  ihMiet ;  tlun  "^  '^-Ak  « 
onmbariog  applianou  aorou  the  ■  ^ 

under  the  old  ijitem  j  the  riggliifc  '  "^"JjJ* 
tel  up  dariog  a  gale  or  on  tha  weathe.  *  ™"' 
wUeh  haa  been  hitherto  Impraotioabla ;  e.  '^'^ 
pair  orahraodi  or  all  together  may  be  aat  n^^ 
at  one  and  the  nne  time,  which  eonid  not 
be  aoooiapliihed  before,  aicapt  od  board  a 
Tsr;  faU-nuumed  ihlp ;  the  rigging  aMy  be 
eu«d  off  or  aet  np  to  meet  ehanfe*  of  tott- 
penilare  and  elimate ;  and,  finally,  a  gteat 
earing  of  time  and  labour  ii  eSMad  by  the 
adi^tlon  of  thia  appantna — two  men  anf- 
fidng  with  ita  aid  to  Hit  np  the  rigging  of  a 
Urge  ihip,  which  now  ooinpiei  all  bands. 

Fig.  8  li  a  perqieotiia  Tiew  of  a  modlaan- 
tlon  of  tha  apparatot,  in  whioh  tbe  capataa 
ii  Ibrmed  e^arate  froa  the  blook,  whieb 
makei  it  capable  of  being  eaaily  attacbad 
and  detached  at  pleaanre.  A  la  the  npper 
block  ;  B  ia  the  lower  block.  Both  bloekt 
are  filled  with  grooTed  pnlleji  ilnitar  to 
thoae  ■Iready  deicribed,  and  ire  connaotad 
by  ainilar  arringemeDta  to  the  ihrood  and 
Teaael.  C  la  tbe  capatan,  which  ii  monntad 
In  a  matal  frame,  aa  ahown  in  the  front  and 
edge  >iewa  of  It  giTca  aeparataly  in  fig«.  10 
and  11 ;  D  ii  a  apindia,  npon  which  tb« 
oapitan  ia  free  to  raToUe,  and  which  tanni- 
natei  in  aqnare  enda,  one  of  which  (E)  takei 
lalo  or  ia  "  abipped  "  in  the  uiiiare  hole  F 
formed  In  the  upper  block  A,  while  the  other 
(dod  oarrlea  or  ia  attached  bj  a  cion  bar  Q 
to  a  ring  U,  widcb  Ruronnda  the  wana 
wbaal  I,  and  carriee  the  endkaa  Mrew  K. 
When  tha  abronda  are  to  be  tightened,  UiB 
end  B  of  tha  apindle  ii  ahippad  lata  Uia 
■qnare  hole  of  the  hlook,  and  tiie  lanyard  la 
paaaed  rannd  tha  capatan,  wUcb  ia  tban  ptt 
in  motion  b;  the  eruk  handle  h,  wbleb  !• 
oontinned  to  be  worked  until  the  proper 
degree  of  tenilon  ia  obtained,  when  the  cod 
of  the  lanyard  ia  made  faat  in  any  of  tha 
uaoal  methodl,  aftai  which  the  capitan  ie 
remored  from  the  block  to  he  applied  to  the 
other  ihrondi.  TbU  capatan,  Inetaad  i^ 
being  "  ihippad"  in  the  block  Itaelf,  aay 
ha  mounted  in  •oma  poiitlon  near  to  tba 
•hroud  blook  by  fitting  tbe  end  of  the  eptn- 
die  E  inte  a  metal  loohet  fixed  in  tha  ruloc 
aide  of  the  Teaael  • 

Other  ilmpler  forma  of  eaptlane  may  ba 
need  in  the  eame  """""•  aa  that  repraaantad 
in  flgi.  10  and  11,  and  Jut  deaerlbed;  aa, 
for  inatanoe,  a  wheel  and  pinion  may  ba 
empioyad  for  tbe  pnrpoaa  of  applying  tba 
power  to  tha  capatan.  Or,  tbe  [M>war  m^ 
be  qipUed  diraetly  Gram  tba  winch  bandU  to 
the  et^itan,  without  tba  eld  of  Intennsdiala 
gearing.     Tbe  aj^ndla  maalni  itatlaBarT 
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while  the  oapitan  apjd  »  .      „ 

A  still  simpler  ccj'       •f""^  hsndia  refolve. 
siflfcs  in  caasinir  t*    -^cniotioii  of  cipetoii  oon* 
along  with  th^e"    '^^  •pwdl«  w  •*»  *©  WfoWe 
which  pju'jr     •  capstan  and  crank  handle,  for 
mad^  rQ*ii-      ''"^  ^^*  ^*^^  ^'  ^^  spindle  E  is 
*^*oek  0      -^^'  *^^  takes  into  a  sooket  in  the 
^  .       ^r  nil  of  the  tessel.    The  blocks  may 
^rmed  either  of  wood  or  metal,  bat  the 
^  ipet  an  apparatna  is  best  made  of  metal 
alone* 

Seeondiy,  The  patentee  specifies  of  oer- 
tain  improvements  in  shroud  or  pvrohase 
blocks.  A  pair  of  blocks  are  provided  with 
a  single  lanyard  or  with  two  lanyards,  and  a 
eorretponding  increase  in  the  nnmber  of 
sheaves  and  turns  of  the  lanyards  employed 
for  tightening  the  lanyard.  The  spindle 
upon  which  the  capstan  is  fixed  has  its  bear- 
ings in  the  body  of  the  block,  through  which 
it  is  passed,  and  projects  at  a  short  distance 
on  each  side,  for  the .  purpose  of  reoeiv. 
ing  the  crank  handles  C  C,  by  which  the 
Gapstan  is  worked.  The  ordinary  ratchet 
wheels  and  (EE)  pauls  are  provided  to 
prevent  the  capstan  from  running  back 
during  the  operation  of  tightrniu^  Uie  lan- 
yard. 

Thirdly,  The  patentee  proposes  in  the 
application  of  the  cap&tan  apparatus  or  por- 
table screw  winch,  represented  in  figs.  10 
and  11,  and  already  described,  to  the  pur- 
pose of  raising  weights  both  at  sea  or  on 
land,  as,  for  example,  raising  guns,  anchors, 
sails,  casks,  blocks  of  wood  and  stone,  &o* 
In  such  cases,  the  square  end  of  the  spindle 
B  should  be  inserted  into  a  hole  or  socket 
formed  in  the  mast  or  side  rail,  or  some 
other  convenient  bearing  point. 

The  blocks  represented  in  figs.  1  and  2^ 
and  before  described,  msy  be  also  used  as  a 
portable  tackle  for  setting  up  topmast  rig- 
ging, or  other  like  hoisting  purposes  oa 
board  ship  where  it  is  necessary  to  exert 
great  power  without  much  labour. 

The  patentee  observes  that  he  makes  no 
claim  to  the  fitting  of  shroud  blocks  or  dead 
eyes  internally  with  sheaves  and  capstans, 
nor  to  the  introduction  of  ratchet  wheels 
and  pads  into  the  interior  of  such  blocks, 
but  that  the  improvements  claimed  are  as 
follows  :~* 

1.  The  construction  of  blocks  for  setting 
up  ships'  rigging  with  an  endless  screw 
and  worm-wheel  inserted  into  the  blocka 
and  worked  from  the  exterior  by  a  crank 
or  winch,  as  before  described;  and  also 
the  two  modilicatlona  thereof  respectively^ 
before  described. 

2.  In  apparatus  for  setting  up  rigging, 
the  combination  of  blocks,  or  dead  eyes^ 
with  a  capstan  apparatus  (including  worm- 
wheel,  endless  screw,  and  winch,  or  any 
equivalent  means),  mada  Mpwatelyfrom  tha 
\MkM,  nd  •ttaohftUitheiwto  or  detaolMUt 
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at  plaaswe,  aa  exemplified  In  figs. 
9  and  10,  and  before  described ;  and  alao 
the  aeveral  modifications  of  such  eombina- 
tion,  as  before  described. 

3.  The  peculiar  [construction  of  shroud 
block  with  interior  capstan,  aa  before  de- 
scribed, that  ii  to  say,  in  so  far  as  regards 
the  extension  of  the  axis  or  spindle  of  the 
capstan  beyond  the  sides  of  the  block,  and 
the  working  of  the  same  by  a  winch  or 
winches  applied  to  the  outer  end  or  ends  of 
the  spindles. 

4.  The  application  of  the  capstan  appara- 
tus, aforesaid,  to  the  raising  of  weighta,  as 
before  described. 

PsTSK  Armand  Lbcomtb  dv  FONTAIlfn- 
VORBAD,  of  South-Street,  Finsbury.  Fw 
certain  improoemmiU  in  tie  mami/aeture  qf 
toaferif  and  in  the  machinery  or  apparaiue 
connected  therewith,  (Being  a  communica- 
tion.}    Patent  dated  April  23,  1850. 

This  specification  commencea  with  a  de- 
scription of  the  manufacture  of  three  differ- 
ent sorts  of  wafers.  Firstly.  Metallic  bands 
or  strips,  either  ornamented  or  plain,  are 
covered  with  paste  of  the  description  in 
ordinary  use  in  the  manufactaro  of  wafers, 
baked,  and  finally  cut  into  shape  by  the 
apparatus  to  be  presently  described.  Second. 
These  metallic  bands  have  pasted  on  them 
strips  of  tissue  paper,  previoosly  gummed 
on  their  lower  soiiaoe,  the  adhesion  between 
the  metal  and  tissue  being  effected  by  meana 
of  suitable  composition.  These  wafers  have 
afterwards  to  be  cut  into  shape  by  means 
similar  to  the  first.  The  third  description 
are  also  formed  of  metallic  strips,  having 
tissue  paper  attached  to  them  by  meana  of 
thefollowing  composition,  vis.,  sealing-wax 
melted  at  a  low  temperature,  bees'- wax,  and 
Venice  turpentine.  When  the  tissue  is  thus 
caused  to  adhere,  it  is  coated  with  an  adhe- 
dve  mixture,  and  the  wafers  are  formed  by 
a  punching  machine.  Wafers  of  the  two 
first  sorts  are  simply  wetted,  and  applied 
as  customary  when  used.  The  third  sort 
must  be  first  warmed,  and  when  preased  by 
a  seal  give  a  perfect  impression. 
gjt  Should  it  be  desired  to  colour  the  metal 
strips  so  as  to  resemble  sealiog-wax,  they 
are  coated  with  a  paint  composed  of  litharge 
and  oil,  and  a  suitable  colour  imparted  to 
them  by  ingredients  mixed  with  the  paint. 
A  varnish  ia  then  laid  on,  and  they  are 
dried  in  the  open  air. 

The  stamping  machine  is  of  very  simple 
construction,  and  withal  (apparenlJy)  fully 
efficient  for  performing  the  required  opera- 
tion. The  punches  are  arranged  in  clusten, 
and  made  hollow,  a  strip  of  wafer  material 
is  placed  on  them,  and  pressure  being 
•ppttad  firom  above,  the  waCiffa  are  enl  o«t , 
and  £sU  into  a  drawer  uadsnieeth.  Wbea 
the  pmsar  plate  ie  raisod  by  tti 
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screws  and  balanced  lever,  the  remnant  of 
ittateHal  ca&  be  ^emotlfd  tod  a  firteb  Hftieet 
feplaeed. 

CMM»  1.  The  nanQAMStare  of  walM 
fron  itripi  er  bandi  of  nefil,  or  neti^ie 
alloy  coated  with  ordinary  wafer  paste. 

2.  Bakinf  this  wafer  paate  in  otrdinarj 
Iron  VBOolds,  simnltafleoiitly  with  the  m»* 
talfie  strip,  thereby  saeniiif  perfbet  irdhe* 
sion  between  them. 

3.  The  coating  of  light  paper  or  tissue 
gummed  on  its  lower  snrliMe,  with  slips  or 
banda  of  metid* 

4.  Coating  with  a  composition  of  wax 
aad  rosin  the  metallic  sHps,  and  then  oma- 
menting  them  with  a  siccative  pigment. 

5.  The  manvfiietare  of  wafers,  whether 
colonred  or  not  oolonred,  from  snitable 
composition  covered  with  metallic  bands 
perfectly  representing  under  pressure  the 
fanpression  of  the  seal  applied  to  tiiem, 
whether  sunk  or  in  relievo. 

6.  The  cutting  apparatus,  with  its 
pundies,  as  described. 

7.  The  mode  of  soldering  together  a  cer- 
tain number  of  punchea,  as  described. 

Tboxas  Ross,  of  Coleman-street,  gen- 
tleman. For  imprmfemoiU  hi  maehmtty 
for  ramng  a  pile  «po»  iooven  and  Jelt^i 
fabriet.    Patent  dated  April  18,  1850. 

There  are  two  machines  described  in  this 
specification  for  the  purpose  of  raising  a  pile 
upon  linen  doth  to  Ve  employed  for  surgieal 
purposes,  in  the  first  of  which  the  pile  is 
railed  by  a  set  of  revolving  scrapers  ;  in  the 
the  second,  by  an  osdllating  blade  or  scraper. 
Both  machtnee  ai«,liowever,  not  only  eisen- 
tially,  but  almost  identically  the  same  in 
every  respect  as  those  patented  by  Mr. 
W.  G.  Taylor  for  this  purpose,  which 
are  referred  to  aad  described  in  the  Mteh. 
Mag,^  vol.  lit.,  pages  438  and  441. 

Richard  Laming,  of  the  New  Chemioil 
"Works,  Isle  of  Dogs,  Middlesex,  chemist, 
and  FaxDBUtcK  John  Etans,  of  ^e  Horse* 
ferry-road,  Westminster,  gas  engineer.  For 
improvememitim  the  maru^aeture  qf  got  for 
illummatUm  and  other  purpoem  to  wkiek 
coal  got  ie  applicable,  in  preparing  mate- 
riale  to  be  employed  in  eueh  manmfaeture, 
and  in  apparaUu  for  manmfactwring  and 
ueing  gat;  al$o  improvemente  in  treating 
certain  products  reenltingjrom  the  disMla' 
ffOM  of  eoai}  pertt  of  which  above  men^ 
iioned  improvemenit  are  applicable  to  other 
similar  pmrpoeee.  Patent  dated  April  23, 
1850. 

The  patentees  claim — 

1.  The  introduction  of  asbestos  or  fibrous 
sllioate  of  magnesia  among  the  materials 
used  for  making  articles  of  clay  intended  to 
be  used  under  cireuosstanoes  where  they  are 
Mbfloitted  to  a  great  boat,  and  also  the  es- 
filudvo  me  of  arthd^  'tint  muittfiiBltiVDd. 


%.  A  p«oidiar  m^  aiK«i%e«ieikt  tsf  i^ 
paratiit,  parilMlHrly  the  lu^  ftomel  and 
double  ehaabar  and  front  flsan-hole  doors, 
ibr  the  pnrpoie  ef  making  gas  (br  flhunlna* 
tlon  by  the  dODompoMon  of  any  suitable 
hydrocariKms  or  water  expoied  In  a  Hiid 
state  to  the  action  of  red-hot  eoke,  without, 
however,  claiming  tiM  aaamiftntnffe  vf  sneh 
gas. 

3.  The  elongation  of  tkn  oduotlon  ptpee 
tyf  retorta  used  in  the  manufacture  of  gas 
for  UlumiBatio»,  along  or  near  their  axes. 

4.  The  production  of  light,  in  any  suit- 
able apparatus,  from  coal  or  peat  gas,  by 
heating  platinum  either  in  the  ftfrm  of  wtre 
or  foil  to  a  white  heat,  by  means  of  whieh 
the  light  produced  is  increased  in  purity  and 
intensity,  and  gas  of  Inferior  ffaaHihj  may  Itt 
employed  with  advantage. 

5.  A  combination  of  processee  for  making 
a  material  suitable  for  the  purifleation  of 
gas  from  chloride  of  calcium  tn  combination 
with  preoi|rflnted  oxide  of  iron  or  copper. 

6.  The  purification  of  coal  gaa  by  meane 
Of  sulphate  of  lime  mixed  with  sulphate  of 
iron,  or  sulphate  or  muriate  of  asaBganese, 
or  muriate  ef  iron,  or  even  sulphate  or 
muriate  of  copper  (by  preference,  however, 
sulphate  of  iron),  and  the  employment  of 
this  mixture,  when  exhausted,  for  purifying 
purposes  as  a  manure. 

7.  The  purification  of  coal  gas  by  means 
of  a  taiittnra  composed  of  hydrated  or  pre- 
cipitated oxide  of  iron  or  copper  and  car- 
bonate of  lime,  magnesia,  sulpnato  ef  mag- 
nesia, or  magnesian  limestone. 

8.  The  purification  of  coal  gas  by  means 
of  chloride  of  magnesium  or  sulphate  of 
magnesia  and  water  diAned  tinrough  saw- 
dust, or  other  solid  matter  capable  of 
«i|poeing  an  extensive  surface,  saturated  with 
these  agente,  to  the  gas,  without  impeding 
Its  progress  through  tiie  same. 

The  next  six  claims  refer  also  to  the 
purification  of  gas,  and  recovery  of  the 
difPbrent  agente  employed  for  that  purpose, 
and  also  to  obtaining  sulphate  of  ammonia 
lirom  the  mixturea  uaed  in  or  resnlting  from 
these  purifying  processes ;  after  which  the 
patentees  go  on  to  claim — 

15.  A  method  of  mamnliBetttriiigpraseiatei 
of  potash,  loda,  and  ammonia  from  the 
sulphates  or  carbonates  of  these  bases,  by 
treating  them  with  pruaeiate  of  lime. 

16.  Themanufseture  of  carbonic  add  gas 
fbr  converting  hydrosulphate  of  ammonia 
Into  carbonate  of  ammonia,  and  fer  other 
usefsA  puqMwes  In  the  arte,  by  exposing  a 
mixture  of  deutoxide  of  copper  and  carbon 
In  powder ;  to  a  red  heat,  in  suitable  close 
vessiilli  and. 

Lastly.  A  method  of  treating  peat  to  be 
weed  either  for  the  manufacture  of  gas,  for 
Mmvnnlon  Mo  ^hMQoal,  or  4wt  o*er  pur- 
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poMi,  inch  as  ftieL  Tlie  peat,  ti  dog,  if 
rednoed  in  millt,  in  mtnner  exactly  similar 
to  the  treatment  of  chalk  in  the  manafulnre 
of  <*  whiting."  It  ia  then  mixed  with 
water»  paaied  through  a  wire  sierei  which 
retains  the  fibrooa  portions.  After  being 
allowed  to  aettle»  the  snpemateot  water  is 
decanted  off,  and  the  magma  collected  and 
dried  in  the  air,  or  by  other  suitable  means^ 
when  it  will  be  ready  for  nse. 


Speeifieaiknu  due,  but  not  EmroUed. 

William  Hbnbt  AsHunn,  of  the  Old 
Jewry,  gentleman.  Fbr  imprwemtmU  In 
the  mmn^ntturimg  qf  fmnMm,  Patent 
dated  April  18,  1850. 

Petbr  AnKVLL,  of  Chapel- street,  Stodc- 
well,  Surrey,  engineer.  Fnr  Improveweite 
til  tk9  mmnrfaeture  qf  emuUe  wtdfct.  Patent 
dated  April  20,  1850. 
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Jean  Lonis  Pascal,  of  Mooxgate-fltreet,  London, 
dTil  engineer,  for  an  improved  apparatua  for  the 
euro  or  prarentlon  of  amoky  chlmneya,  and  alao 
for  the  Tentllation  of  ehlpe,  rooms,  and  buildings 
In  general.    October  S4;  lix  months. 

Thomas  Beale  Browne,  of  Hampen,  near  Ando- 
versford,  Oloueester,  gentleman,  for  improvements 
in  weaving  and  preparing  fibrous  materials,  and 
staining  or  printing  mbrics.  (Being  a  communica- 
tion.)   October  24;  alx  months. 

Alexander  Dixon,  of  Aberoom  Foundry,  Paisley, 
for  improvements  in  moulding  iron  and  other 
metals.    October  24 ;  six  months. 

John  Mercer,  of  Oakenshaw,  within  Clayton-le- 
Moors,  Lancashire,  gentleman,  for  improvements 
in  the  preparation  or  cotton  and  other  ihbrlcs  and 
fibrous  materials.    October  24;  six  months. 

John  Oliver  York,  of  BouIogne>8ur-Mer,  France, 
for  improvements  in  the  mode  or  manner  of  gen»* 
rating  ateam  in  locomotive,  marine,  and  other 
boilers.    October  24 ;  six  months. 

John  Grant,  of  Hyde  Park-street,  Middlesex,  for 
Improvements  in  heating  and  regulating  tempera- 
ture.   October  24;  six  months. 


Aaron  Rose,  of  Halesowen,  Woneeiter,  mami* 
fketurer,  for  a  certain  new  or  Improved  method  or 
certain  newer  improved  methods  of  mannCseturlBg 
twisted  gun  and  pistol  barrels.  October  24 ;  six 
months. 

Samuel  Jacobs,  of  Highgate  Kendall,  Westmore- 
land, cabinet  maker,  for  certain  Improvementa  in 
printing  on  woollen,  cotton,  paper,  and  other  sub* 
stances,  parts  of  which  improvements  are  applicatals 
also  to  the  purposes  of  colouring,  shadinir,  tinttng , 
or  vamithmg  such  substances.  October  24 ;  six 
months. 

Bryan  MillIn$ton,  of  Brant  Bronghlon,  Lincoln, 
and  of  the  firm  of  MilHngton  and  Sons,  of  Newark- 
upon-Trent,  Nottingham,  millers,  for  Improve- 
ments in  com-oleaniug  and  flour-drMslngmachisea. 
October  24;  sixmontns. 

Edward  Clarence  Shepard,  of  Parliament-strae^ 
Westminster,  gentleman,  for  certain  improvementa 
in  electro-magnetic  apparatus,  suitable  for  the  pra- 
duetion  of  motive  power,  of  heat,  and  of  lifht. 
(Being  a  communication. )  October  24 ;  six  montlMu 
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Date  of    No.  in 
Eeglstra-  the  Be- 
tion.     gister.     Proprietors'  Names.  Addreises.  Snbjeets  of  Design. 

2483      George  Rolfe,  and  Wil- 
liam Stacey  ...^ Bradford m.m Perforated    ventQatieg 

valve  oover. 
John  Nurse Crawford-street,  Bryanstone-square....  The  cabriolet  or  euirkle 

Brougham,  with  aelf- 

aeting  step-pleoe. 

John  Raphael  Isaac   ...  Castle-street,  Liverpool Cork  or  stopper. 

Gttstavus  Ed.  Beckers..  The  RaUway  Button,  Paddington ......  Self-acting  sldinff  staph 

Cook  and  Williams Prince's-streel,  Hsnover-square... ......  Respirator  stock  or  tie. 

Cook  and  WlUiami Prlnoe's-street,  Hanover-square.........  Face  and  eheat  piolae- 

tor. 

Susan  Walker The  Grove,  Hersham,  Surrqr A  patinette. 

William  Towns,  B.A...  St.  John's  College,  Cambridge Spirit  meter. 

JohnScholl Berwick-street,  Oxford-street .....Smoke    conaomer    far 

fss-bumers. 
George  Mosley John'o-place,  Grange-road.^ Safety  pin. 
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BAAANOWSKl^B   PATIMT  mtlfBSRIMd,   BTAMPINOi   AKl>  BSGlSTXiltNO  llACHINB. 

(9W  Ml«r<  f.  886.) 

The  seyeral  machiDes  patented  by  Mr.  Baranowski  are  all  dependent  on  one  par- 
ticular arraDgeuent  of  wbcela  or  diMi»  of  which  he  giTCS  the  following  pMlimimry 
description : — 

The  wheels  or  plates  d  and  h,  fig.  2,  turn  on  their  centres  B  and  A,  and  when  the  tooth 
e  falls  into  one  of  the  notches  in  ?,  It  mores  b  ronnd  one-tenth  of  its  .-ciieiimference,  as 
tiMff  aft  ten  notihet  In  the  whasi  b.  The  spaMS  baHrcn  «he  aotohes  lo  ^  an  ans  af  the 
same  drole  as  d,  so  that  b  is  always  stationary  and  fiied,  except  when  moved  by  the  tooth 
in  d  once  for  each  rerolntion  of  d»  b  is  fixed  to  a,  the  edge  of  which  is  engraTcd  with  the 
figures  from  0  to  9 »  as  shown  in  fig.  1.  The  cogged  wheel  c  is  also  fixed  to  a,  and  worics 
into  a  cogged  wheel  of  the  same  sise  /,  taming  on  the  same  centre  as  d,  the  edge  of  which 
is  also  shown  in  fig.  1.  (T  is  fixed  to  this  last  cogged  wheel  /»  and  is  of  the  same  form  and 
size  as  <f .  6^  is  fiixed  to  a^,  the  edges  of  which  are  shown  in  fig.  1,  and  is  of  the  same  form 
and  size  as  b.  Again ;  fig.  1 ,  6*  is  fixed  to  a^,  and  is  turned  by  d*,  which  is  fixed  to/^  worldng 
into  the  cogged  wheel  c^ ;  V^  and  d*  are  also  ct  the  same  nze  and  form  as  b  and  d.  u^  and 
a'  haye  also  the  figures  from  0  to  9  engrsTed  upon  their  edges.  All  the  plates  or  whetb 
more  freely  on  their  cyHnders  or  centres,  A  and  B  respectiTely,  although  it  will  be  seon 
that  no  one  of  them  can  moye  without  moving  all  the  Othsiis,  at  interrals  of  time  dependatt 
upon  the  number  of  notches  in  the  wheels  6,  6\  and  I*  reipeotlrely,  and  also  upon  their 
respective  distances  in  the  arrangement  from  the  first  mover  d.  The  operation  of  counting 
proceeds  thus : — The  first  revolution  of  d  moves  a  one-tenth,  or  puts  the  unit  in  the  place 
of  the  cypher  on  a ;  ten  revolntious  of  d,  or  one  of  m — that  is»  one  revolution  of  ^  (for 
the  cogged  wheels  are  equal  in  size)  moves  a^  one-tenthf  or  puts  unity  in  the  place  of 
the  cipher  on  a^  or  shows  10  #here  there  is  0,0,0  in  fig.  !•  One  revolution  of  c^,  that 
is,  one  revolution  of  d*  (for  the  cogged  wheels  are  of  the  aame  size)  moves  a'  one-tenth,  or 
puts  unity  in  the  place  of  the  cipher  on  ^,  or  shows  one  hundred  where  there  is  0, 0, 0  in 
fig.  1,  and  so  on  till  the  arrangement  shows  9,  9, 9  where  there  is  0, 0, 0  In  fia.  1. 

It  is  obvious  that  the  notches  in  6,  d^,  and  if^  need  not  be  eadh  ten  In  number,  nor  noid 
there  be  precisely  three  such  wbeds ;  but  there  may  be,  for  instance,  only  two  (see  figs.  8 
and  4), ^  having  twelve  notches,  and  b^  twenty  notches;  and  in  such  a  case,  the  nnmbera 
on  the  edges  of  a  and  a^  might  represent  shillings  and  pounds.  It  will  also  be  seen,  by 
examining  the  figs.  1  and  3,  that  fig.  3  differs  slightly  from  fig.  1,  without  affecting  the 
peculiar  character  of  the  arrangement.  The  aame  letters  show  the  same  parts  in  both  figs. 
&,  the  unit  wheel  tf,  and  d^  are  all  fixed  to  the  axle  A,  which  tuma  upon  its  centres.  In 
fig.  1  the  corresponding  wheels  are  loose  on  A ;  d^  works  into  6^,  as  in  fig.  1 ;  and  as  y  is 
fixed  to  b^f  and  e  to  a^,  and  f  and  c  are  of  the  same  size,  and  work  into  each  other,  every 
complete  revolution  of  a  is  attended  with  a  partial  revolution  of  a^  through  a  space  mea- 
sured by  the  distance  between  any  two  notches  in  6^,  fig.  4.  The  object  of  this  variation 
in  the  figs.  1  and  3  is  to  bring  the  numbers  on  the  edges  of  a  and  a^  close  together. 

Again ;  if  d  had  two  teeth,  two  notches  of  b  wonld  be  moved  round  at  each  revolution  of 
d,  and  the  odd  or  even  numbers  on  a  would  be  presented  from  time  to  time  where  there  is 
new  0  0  0  fig.  1,  according  as  the  arrangement  was  started  with  1  or  2,  If  started  with 
I  it  would  skip  2,  4,  6,  &c.,  and  show  1,  3,  5,  &c.» ;  if  started  with  2,  it  would  akip  1,  3, 
5,  &c.,  and  show  2,  4,  6,  &c.  Tlie  Roman  method  of  notation,  or  any  other  signs  or  aym- 
bols  expressive  of  numbers,  can  be  sabstttnted  for  the  Arabic  figures,  and  can,  by  aaeana  of 
this  arrangement  (modified  so  as  to  fiMlUtate  and  vary  its  application),  be  made  to  appear  at 
0  0  0  (fig.  1.) 

The  maQner  in  which  this  simple  and  ingenious  arrangement  is  applied  to  the 
numbering,  stamping,  and  registering  railway  ticketSi  (for  example,)  is  thus 
described : — 

Fig.  5  is  a  sectional  view  of  the  side  of  a  machine  of  this  description.  RR  is  a  eyitndcr 
which  is  moveable  up  and  down  in  the  frame  S  S.  The  top  P  upon  which  the  blow  with  the 
hand  is  to  be  given,  is  always  kept  up  some  distance  above  S  S  by  a  spiral  spring  upon  R  R. 
The  whole  of  the  machinery  forms  part  of  R  R,  and  moves  up  and  dawn  with  it  ezeept  the 
rack  X,  and  the  clicks  b  and  d,  which  are  fixed  to  S  S.  When  R  R  is  struck  down,  a  tooth 
of  the  wheel  e  passes  beyond  6,  and  when  R  R  rises  again  to  its  place,  the  wheel  e  is  tnmed 
one  tooth  by  the  position  and  resistance  of  6 ;  d  is  a  click  to  keep  c  fixed,  as  R  R  descends. 
The  arrangement  here  is  the  same  as  shown  in  fig.  1,  only  there  are  four  wheels  with 
figures  on  them  instead  of  threcy  as  the  number  shown  is  eny  short  of  ten  thousand.    There 
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are  aico  two  f ets  of  figured  or  marked  wbeeli,  one  abore  fhe  other,  and  made  to  move  at 
the  tame  time  bj  the  cogged  wheels  on  the  middle  axle  g  figs.  5  and  6.  On  the  lower  set 
the  numbers  project  to  be  used  as  stamps,  the  neighbouring  parts  being  cut  away  as  shown 
in  the  wheel  A,  fig.  5.  The  upper  set  appear  at  H,  fig.  7»  so  that  each  number  from  time 
to  time  is  both  stamped  and  registered.  The  segment  of  a  wheel  W,  fig.  5,  to  which  is 
fixed  an  arm  carrying  a  small  elastic  roller  T,  works  into  the  rack  X,  and  at  each  descent 
of  R  R  is  thereby  carried  over  the  underside  of  the  apparatus  Z  Z,  and  this  surface  being 
charged  with  printing  ink,  the  roller  T  inks  each  prcgeeting  figure  before  it  reaches  the 
paper  below. 


SCIXNCB  AND  COICMOK  SXNSB. 


Sir, — Ywxt  ecrrespoiident,  Mr.  Rock, 
Jan.,  is  a  valorous  person,  whatever  may 
be  said  for  his  discretion.  He  comes 
forward  again  and  again  as  the  champion 
of  "  common  sense ; "  but  he  appears  to 
vapour  too  much  at  random,  to  entitle 
him  to  the  appellation  of  a  true  knight- 
erranL 

One  would  be  led  to  think,  from  the 
shape  in  which  Mr.  Bock,  jun.,  and 
others  of  his  class  of  philosophers,  put 
the  question,  that  science  was  something 
antagonistic  and  direetfy  opposed  to 
common  sense,  and  that  matnematical 
science  was  a  bugbear  especially  to  be 
dreaded,  as  the  most  pernicious  mental 
poison,  oy  those  who  cultivate  their  com- 
mon sense ; — ^in  short,  that  in  entering 
upon  the  study  of  Euclid,  a  man  tooK 
leave  of  all  those  faculties  which  God 
had  given  him  in  common  with  hb  fel- 
low men !  Else,  whv  that  obtrusive  and 
insulting  bitterness  that  invariably  forms 
an  ingredient  in  every  such  discussion, 
which  is  manifested  by  this  class  of  phi- 
losophers ? 

Before  I  proceed  further,  I  must  notiee 
one  important  hiatus  in  the  papers  of 
Mr.  Bock,  jun.: — the  want  of  a  com' 
plete,  a  sufficient,  and  a  property  limited 
d^nition  or  description  of  common 
sense.  He  will  tell  us,  most  likely,  that 
'<  he  means  by  it  what  everybody  else 
means ;"  and  when  we  apply  to  "  every- 
body else,"  we  shall  be  told  that  this 
multiform  personage  means  by  it  *'  what 
Mr.  Bock,  jun.,  means.**  But  we  want 
it  descrit)ed  in  words^  so  that  no  mistake 
shall  arise  from  this  source — the  most 
fruitful  of  all  sources  of  "shuffle"  in 
matters  of  reasoning.  He  tells  us,  in- 
deed, what  H£  THINKS  mathematical  and 
logical  science  are — ^*the  result  of  an 
attempt  to  reduce  common  sense  to  rules" 
(the  emphatic  italics  are  his  own,  and 
must  be  intended  to  direct  specific  at- 
tention to  that  part  of  hi«  statement); 


and  then  he  proceeds  to  sum  up,  in  what 
he  calls  "  one  word,  method — a  method 
of  thinking,  or  of  recording  thought " 
(p.  310,  col.  i.) ;  and  he  finally  assigns 
to  science  the  function  of  "recording 
the  process**  which  common  sense  has 
devised,  so  as  to  **  facilitate  its  repeti- 
tion "  (ib.  coL  ii.)  Science  (not  mathe- 
matical alone,  but  ail  science)  is  thus 
reduced  to  the  condition  of  an  amanuen- 
sis to  common  sense — a  mere  "  re- 
corder,** at,  we  mav  suppose,  the  wages 
of  a  Uwyer's  clerk,  and  with  pretty 
nearly  the  same  functions  as  the  laun- 
dress s  boy  who  writes  a  good  hand,  and 
is  taken  (as  a  special  favour,  and  in 
reward  of  the  "  nice  getting-up  **  of  his 
lawyership's  linen)  '*into  the  office.** 
But,  after  all,  this  is  prettv  much  the 
way  in  which  England  rewards  her  scien- 
tific sons — except  they  happen  to  have  a 
little  ''common  sense"  (e,g.,  cunning), 
and  their  discoveries  can  be  turned  to 
immediate  commercial  advantage.  How- 
ever, we  have  at  least  the  high  authority 
of  Mr.  James  Bock,  jun.,  that  these 
things  are  as  they  should  be :  the  poor 
wretches,  whom  a  future  age  may  deem 
to  have  been  martyrs,  are  placed  for  the 
present  in  their  proper  category,  and 
such  as  he  will  exclaim — ''sarves  *em 
right ! "  The  business  of  science  is  to 
record  the  discoveries  of  common  sense ! 
Let  not  this  be  forgotten ;  bnt  let  it  not 
be  forgotten,  too,  that  we  want  to  know 
something  more  of  this  important  per- 
sonage. Common  Sense,  than  Mr.  Bock, 
jun.,  has  yet  told  us. 

Does  Mr.  James  Bock,  jun.,  mean 
by  common  sense,  the  common  sensitive 
faculties  (sight,  hearing,  &c.),  or  the 
natural  power  of  drawing  inferences  from 
things  simultaneously  perceived  to  exist? 
Does  he  mean  the  vividness  of  percej>- 
tion,  or  the  rapidity  of  inference  dis- 
played by  the  untutored  mind?  That 
either  of  theie,  m  strikingly  diversified 
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as  we  see  them,  should  be  deemed  com" 
mon,  in  any  other  sense  than  as  that 
most  persons  possess  a  small,  and  a  few 
a  large,  share  of  them,  is  what  I  cannot 
understand.  If  they  be  not  common  in 
degree  as  well  as  character,  the  name 
is  ill-bestown.  It  is.  however,  a  very 
common  sophism,  resorted  to  by  the 
Rock -class,  to  sometimes  mean  one  and 
sometimes  the  other,  just  as  it  suits  their 
quibbling  purpose  to  make  a  change. 
Iror  this  reason  I  ask — ^nay,  demand — a 
definition  of  "  common  sense." 

Mr.  James  Rock,  jun.,  gives  a  very 
magniloquent,  but  to  me  very  unintelli- 
ffible,  statement,  respecting  *' specific 
difierence,"  and  "  a  wider  generalisa- 
tion." I  have  been  familiar  with  these 
terms,  in  their  ordinary  usage,  for  many 
a  long  year ;  but  I  am  unable  *'  to  make 
head  or  tail*'  of  the  meaning  of  this 
extraordinary  passage ;  but  having  for 
all  those  years  been  a  humble  votary  of 
science,  I  must,  I  suppose,  have  become 
incapable  of  understanding  the  common- 
sense  language  of  Mr.  James  Rock,  jun., 
even  if  I  ever  was  blest  with  a  single 
grain  of  that  inestimable  article.  I  have 
tried  it  in  connection  with  what  Mr. 
Rock  says  afterwards  in  his  letteri  but 
with  the  same  result — its  meaning  being 
still  a  mystery. 

Mr.  Rock  is  great  upon  "  method*' — 
the  discrimination  of  methods — the  bet- 
ter method  and  the  worse  method-^his 
own  method  and  other  people's  methods. 
He  would  have  the  value  of  methods 
tested  bv  *'  the  goodness  of  the  work 
produced  by  them."  I  must  take  shame 
to  myself,  but  I  must  own  it,  that  I  am 
profoundly  ignorant  of  the  '*work*' 
done  by  this  gentleman  ;  and  I  regret  it 
the  more,  inasmuch  as  it  would  have  been 
an  instructive  study  to  compare  it  with 
the  works  of  men  who  are  not  ashamed 
to  own  to  science,  and  even  to  claim 
**  the  lion's  share  "  of  that  commodity, 
though  so  much  despised  by  the  self- 
elected  champion  of  "common  sense." 
Mathmnatieal ecience  it  is,  be  it  remem- 
bered, he  means;  for  in  conclusion  of 
his  sentence,  he  elegantly  asks — ''  How 
long  is  it  since  chemistry  scraped  ac- 
quaintance with  mathematics?"  But 
to  proceed. 

"  Let  it  (mathematical  science)  be 
employed  as  an  acceesoryy'*  says  he, 
"  not  as  a  principal.  When  a  thing  has 
been  thought  or  done,  let  science  record 
iheproeesMf  and  /Aim  facilitate  its  repeti- 


tion.     To  DEDUCE   FORMULA  FROM  EXPE- 
RIMENT IS  ITS  LEGITIMATE  USE  !  "    What 

will  Mr.  James  Rock,  jun.,  say  when  he 
is  told  that,  instead  of  being  the  legiti- 
mate use  of  mathematical  science,  it  is 
not  even  a  use  that  can  be,  or  ever  will 
be,  made  of  it  P  The  formation  of  empi- 
rical formulae — the  "legitimate  use"  of 
mathematics  I  In  what  book  has  he 
found  this  confusion  of  ideas  ?  I  know 
of  none,  and  hence  infer  that  Mr.  James 
Rock's  '*  common  sense"  is  not  quite  so 
free  from  opaque  spots  as  he  fondhr  as- 
sumes it  to  be.  The  legitimate  use  of  ma- 
thematics, let  me  inform  this  gentleman, 
is  to  deduce  the  properties  of  figure  and 
number ;  its  application  to  physics  at  all 
is  only  collateral,  and  forms  no  part  of 
the  essential  and  fundamental  objects  of 
the  science.  It  has  been  adopted  by  the 
physical  inquirer,  because  he  found  it 
afiorded  him  aid  in  his  researches ;  but 
physical  science  was  not  taken  under  the 
wing  of  mathematics  for  the  sake  of 
affiliating  or  legitimatizing  it.  It  was 
the  physicUn  who  sought  the  aid  of 
mathematics  —  not  the  mathematician 
who  sought  the  aid  of  physics.  Physical 
inquirers  as  well  as  mechanics  may  (and 
often  do  to  a  great  extent,  though  not 
so  much  as  they  think,)  reject  the  aid 
which  others  of  those  classes  seek.  That 
is  a  matter  for  their  own  convenience, 
understanding,  or  special  subject  to  de- 
cide upon  ;  but,  in  general,  those  inqui- 
rers who  do  not  invoke  the  aid  of  mathe- 
matics, are  those  who  do  not  possess  the 
"  spell  of  invocation"— those  who,  from 
ignorance  of  the  science,  can  form  no 
idea  a$  to  how  it  is  to  be  used. 

As  Mr.  Rock  has  mistaken  the  func- 
tions of  mathematical  science  in  the  aid 
she  ofiers  to  physical  inquirers,  it  may 
be  as  well  to  state  what  those  functions 
really  are.  It  is  neither  more  nor  lest 
than  to  deduce  the  consequences  of  aiiy 
assumed  law  of  force  by  ichich  bodies 
act  on  each  other — or,  if  it  will  be  more 
intelligible  under  this  form,  the  conse^ 
quences  of  any  physical  hypothesis. 
Then  comes  the  business  of  the  experi- 
mentalist and  the  observer,  to  ascertain 
whether  these  consequences  are  fulfilled, 
and  hence  decide  upon  the  truth  of  the 
hypothesis  itself.  The  business  of  the 
mathematician,  strictly  speaking,  ends 
where  that  of  the  observer  begioa: 
though  it  often  happens  that  even  in  the 
conduct  of  the  observations  themselves, 
the   mathematician   Is   able    to    afford 
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important  aid — especially  by  the  subsi- 
diary eontrivances  be  may  make  for  faci- 
litating the  reduction  of  the  observations 
to  a  manageable  form.     This,  however, 
is  incidental.     In  mechanism  again,  the 
business  of  the  mathematician  is  to  pre- 
dici  the  result  of  any  proposed  combina- 
tion of  geometrical  operations.     It  nei- 
ther is  based  upon,  nor  requires,   the 
slightest  amount  of  experiment ;  but  it 
supersedes  the  necessUyfor  experiment 
altogether.      The    mechanists    of    the 
school  of  Mr.  Rock  may,  if  they  please, 
get  the  same  results  bv  experiment, — or 
half  by  guess,  and  the  other  half  by 
experiment,  if  it  so  please  them  :   but 
he  who  understands  how  to  apply  mathe- 
matics to  such  a  purpose,  may  justly 
value  the  greater  facility  with  which  he 
can  decide  the  question  on  paper.     All 
I  wish  here  is  simply  to  express  what 
really  are  the  proper  functions  (or  *'  pre- 
tensions," as  Mr.  Rock  so  insultingly 
terms  them),  of  mathematical   science 
when  its  aid  is  sought  by  the  physical 
inouirer  or  the  mechanist. 

it  is,  indeed,  true  enough  that  there 
are  plenty  of  persons  calling  themselves 
matnematicians,  but  whose  title  to  the 
character  is  as  dubious  as  in  that  of 
many  claimants  to  common  sense  to  the 
character  they  assume.    Pretensions/or 
mathematical  science  may  be  put  for- 
ward  by  these  persons,  on   the  same 
ground  as  their  pretensions  to  it.     Still 
these  are  far  more  rare  than  the  cases 
where  all  the  common  sense  in  the  world 
is  arrogantly  claimed  by  men  who  are 
innocent  of  science  in  all  its  (to  them) 
hideous  forms.     Such  arrogance  rather 
proves  the  want  of  common  sense  than 
the  sole  possession  of  it ;  just  as  the  cor- 
responding arrogance  of  the  soi'dUant 
mathematician  proves  his  ignorance  of 
its  principles,  its  character,  and  its  func- 
tions.   It   is    sheer    impertinence   and 
charlatanism  in  both  cases. 

Mr.  Rock  has  recurred  to  the  hack- 
nied  topic  of  the  '*  inventive  powers  of 
the  educated  and  the  uneducated  man  *' 
— of  the  man  of  science  and  the  man  of 
common  sense.  He  has,  it  seems,  to  be 
told  that  the  inventive  faculty  and  the 
reasoning  faculty  are  altogether  distinct; 
and  that  the  one  may  be  developed  very 
amply  where  the  other  is  toully  neg- 
lected. The  inventive  faculty  is  more 
nearly  akin  to  the  poetic  than  to  the 


logical.    The  power  of  mental  combina- 
tion, whether  of  wheels  and  pinions,  of 
natural  phenomena,  or  of  the  words  that 
produce  agreeable  or  painful  associations 
—  mechanical,    physical,    and   poetical 
combinations — are  aett  of  imagination^ 
not  of  reasoning.    Reason,  experiment, 
or  taste,  may  step  in  afterwards  to  dis- 
cuss their  fitness ;  but  in  themselves  they 
are  purely  imaginative.    I  believe,  too» 
that  as  a  general  rule,  the  mind  that  is 
less  concurrently  alive  to   the   reason- 
ing  part  of  the  process  is  more  likely  to 
dash  on     further  in  breathless    haste, 
than  the  mind  that  is  better  trained  to 
heed  the  character  of  the  steps  it  takes. 
It  thereby  arrives  at  results  that  would 
seldom  be  attained  by  a  more  cautious 
speculator — it  invents,  therefore,  more 
freauently.    But  who  can  tell  the  num- 
berless schemes  thus  "  dashed  out,"  that 
only  bring  disappointment  and  ruin  to 
the  inventor  ?     \Ve  see  only  the  bright 
side — the  successful  invention.     Nor  do 
we  envy  it;    the  inventor  has  risked 
much — thought  much — worked  much; 
and  all  these  under  especial  disadvan- 
tages.    But  under  these  especial  disad- 
vantaffes,  Mr.  Rock  would  still  confine 
himself  I  Advice  like  this  is  Che  bane  of 
our  workshops — the  bane  of  our  ablest 
workmen — and  the  bane  of  society  too, 
when  given  with  the  pompous  authoritv 
of  this  champion  of  Common  Sense.    Is 
it  to  be  allesed  that  because  a  Brindley 
could  scarcely  write  his  name,  a  decent 
and  legible  calligraphy  is  destructive  of 
the  genius  of  an  engineer  ?    On  the  con- 
trary, what  thought  the  gifted,  but  unedu- 
cated, George  Stephenson  P    Feeling  the 
disadvantages  under  which  he  laboured, 
did  he  not  give  bis  own  and  only  son 
the  best  education  he  knew  how  to  obtain? 
And  has  that  education  (scientyie,  we 
should  suppose,)  rendered  Robert  Ste- 
phenson a  worse  engineer  or  less  inyen- 
tive  person  than  he  would  have  been, 
left  to  the  dictates  of  his  common  sense  ? 
No ;  they  done  despise  and  deride  scien- 
tific acquirements  who  are  themselves 
destitute   of  them.    We  never  find  a 
man  who  has  made  any  progress  in  any 
science  whatever  speak  desparingly  of  it ; 
he  knows  that  it  gives  him  greater  power 
than  he  would  have  possessed  without  it ; 
and  he  values  it  accordingly.    He  may 
regret  that  bis  acquirements  are  limited ; 
he  may,  if  he  be  competent  to  judge  to 
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that  extent,  regret  the  limits  to  whieh 
the  flcience  itself  has  been  ealtivated  are 
so  narrow ;  but  he  never  vilifies  it  as 
useless,  nor  sneers  at  it  as  so  inferior  to 
what  his  common  sense  would  have  led 
him  to. 

We  should  be  tempted  to  think  from  the 
pretentious  manner  in  which  Mr.  Bock 
puts  forward  his  list  of  mere  truisms, 
almost  *' methods,"  that  he  imagined 
they  contained  some  illustrious  discoverj. 
I  fear  he  left  school  too  early,  and  too 
early  set  up  as  philosopher  on  his  own 
account.  It  seems  he  nas  yet  to  learn 
that  philosophers  of  the  **  senior  class** 
view  science  and  method  as  one.  Me- 
thods more  or  less  perfect  are  only 
sciences  more  or  less  perfect.  Every 
one  is  based  upon  previous  knowledge, 
upon  previously- acquired  science.  It  is 
true,  that  a  semi- idiot  may  imitate,  as  a 
monkey  can  imitate  j  and  that  a  very 
mindless  person  may  chatter  as  cleverly 
as  a  parrot.  There  may  be,  and  there 
are,  many  workmen  (and  good  workmen 
too  at  straight-forward  work),  who  have 
learnt  their  trade  without  thinking  of  its 
principles :  but  these  are  not  the  inven- 
tors, nor  are  they  capable  of  inventing. 
There  is  however  a  large  amount  of  tra- 
ditional science  in  our  workshops— often, 
indeed,  expressed  with  a  peculisr  techni- 
cality that  renders  it  diflScult  for  a 
stranger  to  seise  its  import — ^generally 
limited  in  its  apnlications  to  some  parti- 
cular trade,  and  very  imperfect  and 
one-sided  at  the  best.  But  there  it  is : 
and  this  it  is  which  constitutes  the  science 
and  forms  the  foundation  of  **  method" — 
not  the  indefinite  and  hitherto  undefined 
phantasm  called  '*  common  sense.**  Im- 
perfect, very  imperfect  indeed  it  is ;  but 
as  far  as  it  goes,  it  is  to  all  intents  and 
purposes  scibncs. 

I  am  at  a  loss  to  discover  upon  whst 

S articular  point  of  Mr.  Davies*s  ''Notes," 
[r.  Rock  fastens  his  strictures.  I  cer- 
tainly thought  that  that  gentleman  went 
a  great  way  in  showing  to  what  degree 
geometry  might  be  carried  without  tho 
aid  of  a  technical  logic;  by  ''common 
sense,*'  if  I  understand  his  critic.  It  is 
certainly  a  concession  which  no  preced- 
ing geometer  hss  made ;  and  I  suspect 
he  will  find  but  few  who  are  prepared  to 

S»  to  the  extent  he  does.    But  i  leave 
is  question  to  be  settled  between  them- 
selves; if  indeed  Mr.  Davies  shall  think 


this  *' common  sense**  philosopher  worthy 
of  his  notice.    I  am,  Sir,  &c. 

John  Logkx,  ssnior. 

London,  October  21,  1850. 

CONDINSATION   BT   XLXOTUCmr. 

Sir, — The  genius  of  inventors  has  at 
various  times  been  exercised  in  endea- 
vouring to  produce  air  and  gas  motive 
power.  Some  of  these  inventions  have 
been  partly  successful,  but  the  chief 
cause  of  failure  has,  I  believe,  been  oc- 
casioned by  the  slow  or  bad  conducting 
power  of  the  aerial  fluids  themselves. 
With  the  object  in  view  of  pointing  out 
to  future  experimentalists  a  means  by 
which  this  aefect  may  be  remedied,  I 
make  the  following  remarks : 

Some  time  since  in  experimentalising 
on  the  electric  state  of  the  atmosphere,  I 
employed  for  that  purpose  a  large  glass 
c^hnder,  about  18  inches  high,  and  9  in. 
diameter,  open  at  bottom,  and  having  a 
neck  at  top.  In  placing  the  lower  end 
of  this  cylinder  in  water,  the  more  per- 
fectly to  exclude  the  air,  and  allowing 
small  quantities  of  tobacco  -  smoke  to 
enter  the  neck  at  top,  the  smoke,  after 
assuming  various  actions,  according  to, 
probably,  the  hygrometric  state  of  the 
atmosphere,  would  graduallv  spread  itself 
into  a  cloud  filling  the  cylinder,  and  at 
length,  as  successive  portions  came  in 
contact  with  the  sides  of  the  cylinder, 
condense.  Sometimes  half  an  hour 
would  elapse  before  this  effect  took  place. 
It  now  struck  me,  that  if  I  brought  u 
wire  from  an  electrifying  machine  into 
the  neck  of  the  cylinder  the  air  would 
immediately  become  charged  with  elec- 
tricity, which  would  cause  each  portion  of 
smoke  to  fly  to  the  sides  of  the  cylinder, 
and  that  thus  more  rapid  condensation 
would  take  place.  The  eflect  produced 
was  perfectly  magical ;  the  slightest  turn 
of  a  small  electrizing  machine  produced 
immediate  condensation.  It  was  asto- 
nishing to  see  how  small  a  quantity  of 
electricity  produced  a  most  powerful 
effect. 

I  am  not  aware  that  attention  has  ever 
been  drawn  to  this  subject ;  and  the  ques- 
tion will  probably  arise,  has  electricity 
any  thing  to  do  with  the  condensation  of 
steam  in  the  condenser  ? 
Believe  me,  Sir,  to  remain, 

Your  faithful  servant, 

C.  P.  GuiTAan. 

London,  October  29, 1850. 
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Dear  Sir,— I  hinted  to  you,  in  a  former  oote,t  that  an  imperfeet  werifioation  had 
led  Die  to  conclude  that  Mr.  Bills's  "  New  Method  for  Solving  Cubica"  was  merely 
an  adaptation  of  Murphy's  formula  for  a  complete  ouhic.  I  have  since  eompleted 
the  process,  and  forward  it  for  yoar  inspection.  You  are  at  liberty  to  make  any  use 
yon  think  proper  of  the  verifleation. 

Yours  ever  truly, 

To  Jambs  CocklB|  Esq.  Thos.  T.  Wilubsob. 


ORIBNTAL  AND  AUSTBALIAN  STBAM  VATIOATION. 


The  importance  of  establishing  steam 
^jmmanieetion  between  this  ooontry  and 
AosCrelia  is  admitted  on  all  hands.  The 
residents  in  the  colony  and  the  parties  al 
home  eonneeted  with  Australia  cry  ont  for 
it ;  the  Le^slative  Council  at  Sydney  vote 
«  grant  in  aid  lor  it ;  the  authorities  in 
Cannenrow  and  Lsadenhall-street  aeknow- 
ledge  its  importanoe,  end  prolims  anxiety  to 
promote  it:  and  yet  the  establishment  of 
sfeeam  eommmicstion  with  Australia  seems 


an  erent  as  far  off  as  when  the  question 
first  bigan  to  be  agitated.  Hio  correspond- 
ence between  Government  and  the  East 
India  Company  respecting  the  Australian 
and  Indian  mails  shows  that  it  is  at  a  dead 
stop.  Xjeadenball-street  and  Cannon-row 
are  like  two  burly  personages  met  in  a  nar- 
row passage :  neither  will  give  way,  and  the 
tboronghfare  is  choked  up.  Who  is  to 
blame? 
A  brief  retrospect  of  the  history  of  ocean 


*  From  a  latter  to  Mr.  Cockl*. 

f  TUlf  wu  m  note  from  Mr.  WIlktBooii  to  mo,  deled  Oet.  15, 1650.  An  oboerrBtioa  of  your  ooriotpoBdoDt 
'( P.  a."  Mf».  p.  SS7,  Mm  nndend  •uoh  an  inToolitatloB  m  that  oonlalnsd  in  tho  above  letter  ef  Mr.  WJl^ 
kJMeaicifolved  yestenday)  deslnblo.  Wambs  Cocki.s,  Oct  W,  mo. 
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Bteam  naTigation  in  the  eait  it  neoeiaary  to 
explain  how  Anitralian  ateam  commnnica- 
tion  hu  oome  to  be  mixed  np  with  the 
Indian  mail  oontraota.  At  a  late  period  of 
laat  leaiion  the  Chancellor  of  the  Eznheqner 
informed  the  Home  of  Commona  that  the 
Eaat  India  Company  stood  in  the  wajof  the 
establishment  of  steam  communication  with 
Australia.  Sir  James  W.  Hogg  indignantly 
repelled  the  accusation,  and  in  corrobora- 
tion of  his  denial  moved  for  the  production 
of  all  the  correspondence  that  had  passed 
between  GoTcmment  and  the  East  India 
Company  on  the  subject  of  steam  communi- 
cation with  the  East  Indies,  China,  and 
Australia.  In  this  correspondence,  which 
extends  from  1834  to  the  present  year,  will 
be  found  a  brief  epitome  of  the  rise  and 
progress  of  steam  navigation  in  the  eastern 


The  real  pioneer  of  what  is  called  the 
Overland  route  to  India  was  Captain  John 
Wilson,  of  the  Indian  navy,  who,  prior  to 
1834,  had  made  four  voyages  in  the  Hugh 
lAndtojf^  between  Bombay  and  Suez.  His 
success  led  to  the  inquiry,  by  a  Select  Com- 
mittee of  the  House  of  Commons,  in  1834, 
which  ended  in  a  recommendation  by  the 
Committee  of  the  establishment  of  the  pre- 
sent monthly  mail  between  Bombay  and 
Sum,  the  expense  to  be  equally  borne  by 
the  Company  and  the  Home  Oovemment. 

The  East  India  Company  at  once  signified 
their  readiness  to  carry  out  this  recommen- 
dation; but  it  was  not  till  1837  that  the 
Home  Government  agreed  to  become  liable 
for  their  moiety  of  the  expense,  and  then 
only  on  the  condition  that  they  should 
receive  the  whole  of  the  postage  money. 
The  correspondence  presented  to  tbe  House 
of  Commons,  in  consequence  of  Sir  James 
W.  Hogg's  motion,  shows  that  the  delay  in 
establishiog  the  monthly  mail  between  Bom- 
bay and  Suez  did  not  arise  in  Leadenhall- 
street,  though,  if  we  remember  aright, 
Leadenhall-street  bore  the  blame  of  it  at 
the  time. 

The  suecess  of  the  Great  Western  in 
transatlantic  steam  navigation  occasioned  a 
general  demand  for  extended  steam  commu- 
nication with  our  dependencies,  and  Go- 
vernment (wisely  or  fooUshly—for  opinions 
diifer  widely  as  to  the  policy  of  tbe  step) 
commenced  the  contract  system.  Tbe  pro- 
jectors of  the  Peninsular  and  Oriental  Com- 
pany obtained  tbe  contract  for  the  mails  as 
far  as  Alexandria ;  and,  naturally  anxious 
to  carry  on  their  passengers  as  far  as  Cal- 
cutta, they,  in  1841,  solicited  and  at  once 
obtained  from  the  East  India  Company  a 
bonus  in  aid  of  20,000/.  per  annum  for  five 
years,  commencing  from  the  time  when  they 
shoold  have  placed  one  vessel  upon  the  sta- 


tion between  Calentta  and  Sues*  The  eoa- 
tinnanoe  of  this  bonus  was  made  contingent 
upon  their  making,  in  the  third  year  of  ita 
payment,  monthly  voyages  between  Snea, 
Madras,  and  Calcutta.  The  manner  in 
which  this  bonus  of  20,000/.  per  annum, 
for  t.vt  years,  was  afterwarda  converted  by 
Lord  Ripon  and  Sir  James  Emeraon  Tea- 
nent  into  a  mail  contract  for  seven  yearsy 
with  a  payment  of  115,000/.  per  annum, 
and  an  extension  of  the  mail  aervioe  to 
China  vUt  Singapore,  with  a  payment  of 
45,000/.  per  annum,  is  fully  detailed  in  the 
correspondence. 

By  this  arrangement  it  was  decided  that, 
for  political  and  other  reasons,  the  Bombay 
and  Suez  line  was  to  remain  in  the  hands  ii 
the  East  India  Company,  and  this  is  the 
present  state  of  our  Indian  mail  commnm- 
cation — the  Bombay  mail,  carried  on  by  the 
Indian  government ;  the  Calcutta  and  China 
mails  by  tbe  Peninsular  and  Oriental  Com- 
pany>  with  a  subsidy  of  160,000/.  per 
amittifi,  their  oontract  expiring  in  1852. 

We  now  come  to  the  Australian  part  of 
the  question.  In  1850  the  Admiralty 
invited  tenders  for  the  conveyance  of  the 
mails  between  Singapore  and  Sydney,  and* 
by  a  clause  in  the  conditions  of  the  tenders, 
it  was  left  open  to  parties  to  oflTer  to  convey 
them  to  Sydney  by  any  other  route.  Tenders 
were  sent  in,  in  strict  confornaity  with  tbe 
printed  conditions,  by  the  Pacific  Companyt 
offering  to  carry  the  mails  to  Sydney  oiii 
Panama,  and  by  the  General  Serew  Steam 
Shipping  Company,  offering  to  carry  theaa 
vid  the  Cape.  The  Penlnsutor  and  Oriental 
Company  also  sent  in  a  proposal  to  carry 
the  Australian  mails  from  Singapore,  jn'o^ 
tided  tbe  Bombay  and  Suez  line  was  given 
up  to  them,  a  new  oontract  entered  into  for 
a  line  between  Calcutta  and  Hong  Kong, 
and  105,000/.  per  amiMm  paid  to  them.  It 
is  from  the  correspondence  between  the 
Chancellor  of  the  Exchequer  and  the  Leaden- 
hall-street direction,  relative  to  these  ten- 
ders, that  we  are  left  to  infer  who  are  the 
obstructions  who  retard  or  prevent  tlie 
establishment  of  steam  communication  with 
Australia. 

The  Chancellor  of  the  Exchoqner  takes 
no  notice  of  the  tenders  vitf  the  Cape  of 
Good  Hope  or  Panama,  but  preaees  the  Beat 
India  Company  to  close  at  once  witti  the 
offer  of  the  Peninsular  and  Oriental  Com* 
pany,  and  pay  one-half  of  the  105,0002. 

The  East  India  Company  decline  to 
accede  to  this  proposal,  on  the  ground  that 
the  Bombay  and  Suez  line  is  necessary  for 
the  efficiency  of  their  naval  service,  and  that 
when  the  subject  was  formerly  conaiderod  It 
had  been  decided  that  it  ahonld  remain  ha 
their  hands.    They  repreaent  that  they  haw 
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in  coBieqaenoe  expended  near  a  million  of 
money  in  steamboaU  and  establishments  at 
Bombay ;  and  that  so  far  from  there  being  a 
saving  under  the  proposed  arrangement,  it 
wonld  cause  increased  expense.  Finally, 
the  J  maintain  that  there  ought  to  be  a  com- 
plete rerision  of  the  Indian  contracts  held 
by  the  Peninsular  and  Oriental  Company, 
which  expire  in  1852,  and  public  notice 
given  as  soon  as  possible,  inviting  offers  for 
the  performance  of  the  service  for  a  period 
of  seven  or  ten  years.  "  Unless  this  be 
done,"  they  observe,  *'  it  appears  to  the 
Court  that  there  can  be  no  compeHtion,  and 
a  monopoly  of  the  mott  exteneive  and  ohjec' 
tionahie  eharaeter  would  be  extended  and 
perpetnaied,  to  the  probable  injury  of  the 
public  revenue,  as  well  as  the  commercial 
interestf  both  of  this  country  and  India." 

With  regard  to  the  Australian  line  the 
BaatlndiaDirectors  state :— **  Of  the  import- 
ance of  that  line  the  Court  are  duly  sen* 
■ible,  and  they  are  prepared  to  give  suitable 
aid  towards  it  upon  the  plan  of  adding  a 
branch  line  firom  Singapore.  By  following 
this  simple  plan,  the  Court  are  satisfied  that 
your  wishes  and  those  of  the  public  would  be 
apeedily  effected,  whilst  by  mixing  it  up  with 
the  Bombay  and  Sues  line  (with  which  it 
seems  to  the  Court  to  have  no  connection) 
the  question  becomes  unnecessarily  compli- 
ented  and  embarrassed,  and  great  and  indefi- 
nite delay  must  be  anticipated."  The  Chan- 
oellor  of  the  Bxehequer  replies,  that  his 
experience  is  not  in  favour  of  public  com* 
petition.  The  correspondence  ends  with  a 
reiteration  of  the  assurance  on  the  part  of 
the  East  India  Company  of  their  readiness 
to  pay  a  Adr  proportion  of  the  cost  of  estab- 
lishing steam  communication  with  Austra« 
lia ;  and  with  a  letter  from  the  Chancellor 
of  the  Exchequer  to  the  effect,  that  he  can- 
not understand  their  statements  or  apprehend 
their  reasons. 

On  the  face  of  this  correspondence  it 
appears  that  the  Chancellor  of  the  Exche- 
quer and  his  colleagues  have  made  up  their 
minds  that  our  Australian  frienda  must  be 
content  to  wait  for  steam  communication 
till  a  complete  monopoly  has  been  established 
In  the  hands  of  a  private  Joint- stock  com- 
pany of  all  the  steam  lines  eaatward  of 
Sues.  Let  us  now  examine  what  they  are 
promised  in  respect  of  Tessels  and  spe^  for 
bemg  consenting  to  such  a  monster  mono- 
poly. 

The  vessels  tendered  by  the  Peninsular 
and  Oriental  Company  are:— 'The  Tagm, 
the  JBrm,  the  Braganxay  of  800  tons ;  and 
the  Lady  Mary  Woodt  of  560  tons.  The 
average  age  of  these  vessels  is  ten  years ; 
the  youngest  (the  Srin)  having  been  built 
Iq  1846j  and  the  oldest  (the  Brayanza)  in 


1836.  The  speed  they  are  tendered  at  is 
eight  and  a  half  knots  an  hour  I ! !  How 
the  Americans  must  laugh  to  see  our  Govern- 
ment entering  into  fresh  contracts  for  a  term 
of  years  with  old  paddle-wheel  boats,  crawl- 
ing along  at  the  rate  of  200  miles  a  day 
within  the  tropics ! 

The  conduct  of  the  Home  Government  in 
this  negotiation  raises  a  question  of  infinitely 
wider  extent  and  more  vital  moment  even 
than  that  of  our  intercourse  with  Australia. 
Ik  is  of  peculiar  importance,  now  that  our 
steam  ascendancy  on  the  ocean  is  threatened 
by  our  energetic  rivals  in  the  United  Sutes, 
that  the  public  should  have  every  means  of 
checking  anything  that  tends  towards  mono- 
poly, as  all  experience  has  shown  that  our 
national  superiority  in  the  mechanical  arts 
depends,  not  more  upon  the  abundance  and 
cheapness  of  our  minerals  than  upon  the 
freest  possible  competition  in  all  depart- 
ments of  industry.  Steam  navigation  is  no 
exception  to  this  universal  law ;  and  it  is  no 
more  than  justice  to  the  East  India  Com- 
psny,  whose  proceedings  we  are  often  called 
upon  to  criticise  severely,  to  declare  that 
the  part  they  have  taken  in  the  discussion 
respecting  steam  communication  with  Aus- 
tralia has  tended  neither  to  obstruct  nor 
retard  that  important  object,  but  simply  to 
assert  the  great  principle  of  free  competi- 
tion and  the  repressionof  monopoly.  Stripped 
of  all  specious  pretences  and  irrelevant  pro- 
posals, the  real  question  at  issue  between 
them  and  the  Chancellor  of  the  Exchequer 
is,  whether  a  private  joint-stock  company 
ahall  or  shall  not  have  a  monopoly  of  the 
steam  communication  between  this  country, 
the  East  Indies,  and  China.  The  Chan- 
cellor of  the  Exchequer  and  his  colleagues, 
who  refuse  to  budge  unless  this  enormous, 
mischievous,  and  unwarrantable  exclusive 
privilege  be  conceded  to  their  prol^^i  are 
the  real  obstructives  on  the  present  occa- 
sion.— Daily  Newe. 


HYDRAULIC  PEBSSBS. 

In  most  caaea  hydraulic  presses  fail  by 
splitting  vertically  down  the  centre,  and  on 
account  of  the  incompressibility  of  water, 
the  fracture  ia  generally  quiet  and  gradual. 
In  consequence  of  the  frequency  of  such 
failures,  it  has  been  supposed  by  some 
experienced  makers,  that  after  being  for  a 
certain  time  exposed  to  so  great  a  strain  as 
three  tons  per  circular  inch,  all  cylinders 
will  ultimately  fail.  There  appears,  bow- 
ever,  after  careful  inquiry,  no  good  grounds 
for  this  conclusion ;  the  imperfection  of  the 
safety  valve  renders  it  at  all  tl  nes  doubtful 
what  pressure  is  actually  employed ;  and 
most  cases  of  failure  mav  be  traced  to  some 
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unusual  pressure.  An  IS-inch  press  has 
been  in  constant  use  many  years  by  Mr. 
Amos,  the  pressure  being  always  three  tons, 
and  on  some  occasions  four  tons  per  circular 
inch.  In  some  extensive  works  at  Dover, 
where  large  hydraulic  presses  are  used  for 
drawing  oil,  five  double  and  two  single 
presses  have  been  long  in  use ;  the  pressure 
is  constantly  upwards  of  three  tons;  three 
cylinders  have  failed,  and  were  all  found  to 
be  defecUye  castings ;  and  one  double  press 
has  been  up  102,000  times. 

Wrought  iron  would  doubtless  give  per- 
fect security ;  but  the  construction  of  such 
large  cylinders  (as  used  at  the  Britannia 
Bridge)  would  be  next  to  impraeticable. 
Brass  presses  are  sometimef  used,  and  the 
ram  is  sometimes  successfully  lined  with 
brass  to  lessen  the  wear. 

^e  area  of  the  large  press  for  the  Bri- 
tannia Bridge  was  314*16  square  inches, 
and  the  capacity  with  a  6-feet  stroke  2216*5 
cubic  inches.  The  quantity  of  water  em- 
ployed for  a  6-feet  Uft  is  therefore  81*57 
gallons  =815*7  lbs. 

The  pressure  at  three  tons  per  circular 
inch  -B  3*819  tons  per  square  inch,  which 
would  raise  a  column  of  water  5*41  miles  in 
height;  this  pressure  would  therefore  be 
sufficient  to  throw  water  over  the  highest 
mountains  on  the  globe.  The  ratio  of  the 
area  of  the  pump  to  that  of  the  cylinder  is 
as  1:354*3. 

It  is  evident  that,  instead  of  a  force  pnmp, 
a  head  of  water  may  be  conveniently  em- 
ployed for  forcing  water  into  the  cylinder ; 
and  in  this  manner  power  may  be  stored  up 
ready  for  use.  The  hydraulic  press  in  this 
form  is  used  for  working  cranes,  for  unload- 
ing vessels,  and  other  purposes  where  a 
more  rapid  motion  is  requisite. 

In  all  cases  where  great  pressure  is  re- 
qured,  the  steady  duiracter  of  its  action 
adds  greatly  to  its  utility;  among  other 
uses,  it  is  extensively  employed  for  com- 
pressing wool  and  hay,  to  facilitate  packing, 
for  drawing  oil  from  seeds,  for  drawing 
lead  and  pewter  pipes,  for  glaxing  paper 
(commonly  oalled  hot-pressing),  for  raising 
vessels  in  dry  docks,  for  raising  turn-tables 
and  swing  bridges  on  a  vertical  pivot  to 
facilitate  their  circular  motion,  for  press- 
ing metals  into  moulds ;  and,  in  a  portable 
form,  a  small  press  forms  a  very  convenient 
substitute  for  the  screw-jack,  and  has  been 
extensively  employed  in  moving  heavy 
weights  during  the  construction  of  the  Bri- 
tannia and  Conway  Bridges.— C/arF«  JBrt- 
t€mnia  and  Conway  2\aular  Bridget. 


SUSPENSION  BKIDOIS  OF  TU   CHINS8E. 

The  most  remarkable  etidence  of  the  me- 


chanical science  and  skill  of  the  Chinese  at 
this  early  period  is  to  be  found  in  their  sus- 
pended bridges,  the  invention  of  which  is 
assigned  to  the  Han  dynasty,  according  to 
the  concurrent  testimony  of  all  their  histo- 
rical and  geographical  writers.  Shang-leang, 
the  commaader-in-chief  of  the  army  under 
Kaou-tsoo,  the  first  of  the  Hans,  undertook 
and  completed  the  formation  of  roads 
through  the  mountainous  provinces  of  Shen- 
se  to  the  west  of  the  capital.  Hitherto  its 
lofty  hills  and  deep  vidleys  had  rendered 
communication  difficult  and  circuitous.  With 
a  body  of  100,000  labourers,  he  cut  passages 
over  the  mountains,  throwing  the  removed 
soil  into  the  valleys ;  and  where  this  was 
not  sufficient  to  raise  the  road  to  tlie  re- 
quired height,  he  constructed  bridges  which 
rested  on  pillars  or  abutments.  In  other 
places  he  conceived  and  aooompHshed 
the  daring  project  of  suspendfaig  a  bridge 
from  one  mountain  to  another  across  a  deep 
ohasm.  These  bridges,  which  are  called 
by  the  Chinese  writers  Tcry  appropriately 
"  flying  bridges,"  and  represented  to  be 
numerous  at  the  present  day,  are  some- 
times so  high  that  they  cannot  be  tn* 
versed  without  alarm.  One,  still  existing  in 
Shense,  stretehes  400  feet  from  mountein  to 
mountein,  over  a  chasm  of  500  feet.  Moet 
of  these  "  flying  bridges"  are  so  wide  that 
four  horsemen  can  ride  on  them  abreast,  and 
balustrades  are  plaoed  on  each  side  to  pro- 
tect travellers.  It  Is  by  no  means  impro* 
bable  that,  as  the  Missionaries  ia  Chiiia 
made  known  the  fact  more  than  a  eentaiy 
and  a-half  ago  that  the  Chinese  had  snspen- 
sion  bridges,  and  that  many  of  them  were 
of  iron,  the  hint  may  have  been  taken  fkvm 
thence  for  similar  constructions  by  Bnropean 
engineers.— TVkom/oii'f  Hi$itny  of  CMm. 

foupabd's  curviliniar  beam  weigh- 
ino  machine. 

(Registered  under  the  Act  for  the  Protection  of 
Articles  of  Utility.  William  Poumrd,  of  80, 
Wych- street,  Strand,  London,  Scale -weighing 
Machine  and  Weighbridge  M aDoAMrtorer,  Pf»- 
prletor.) 

Fig.  1  is  a  loDgitttdinal  section,  and 
figs.  8  and  4  front  and  side  views  of  this 
improved  weighing  machine.  Fig.  2  is 
a  separate  view  in  perspeotive  of  the 
beam. 

A  A  is  the  frame.  BB  the  beam. 
C  C  the  scale  plates.  D  D  the  circaUr 
centres  against  which  the  knife  edges  of 
the^  beam-work,  ££,  the  levers  by 
which  the  scale  plates  are  kept  in  a  bori- 
zontal  position.  FF  the  stoy  rods.  G 
is  a  board  for  keeping  the  plates  stead/, 
and  preventing  injury  to  the  macbiney 
when  being  carried  on  a  wagon  or  other- 
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Bl.  1. 


niw ;  it  U  inserted  belveen  the  lop  of 
frame  A  anil  the  Bcal«a  CC,  u  induKled 
bj  the  dotted  lioes  in  Rg.  1. 

The  uiiliif  of  this  dengn  reBulta  from 
tbe  ihtpe  given  to  the  beam,  which  being 


of  a  curved  form  admite  of  the  circular 
centres  for  the  knife  edgvi  being  close 
to  the  uoderaide  of  the  Mile  pUtet,  and 
thus  throws  lees  strain  upon  the  leyera 


Wttr—l/f  Ormi  OmlitveU  amd  Belatat. 


Of  organic  bodlei,  nrhetfaer  ngctabla  or 
animal,  watek  Ii  a  large  ooDititoiTil  dnring 
life  and  a  poircrftil  loUent  after  deatb. 
Potiton,  far  aiample,  contain  7S  per  cmL 
(bj  weight)  aad  tarnipi  do  leas  than  90  per 
cent,  of  witw ;  which  eipUiiu,  bj  the  waj, 
the  imall  inolinatioii  of  tamip- fed  cattle  and 
■hcep  tor  drink.  A  beeMeak  itrongly 
prraeed  between  blotting-paper  fields  nearly 
fonr-Bfthi  of  tti  wdgbt  of  water.  Of  the 
hamiD  frune  (bonta  Inelnded)  only  abont 
one-fbnrth  la  solid  matter  (cbleHj  esrbon 
and  nitrogen),  the  rest  is  water.  If  a  msa 
weighing  ID  stone  were  squeeied  flit  under 
a  hjdranlic  preu,  TJ  stones  of  water  wotdd 
ran  ont,  end  onljr  2-^  itonea  of  dry  reildnc 
would  Teniain.  A  man  is,  therefore,  chemi- 
c^j  ipeaklng,  45  lbs.  of  carbon  and  nitro- 
gen diffused  tlirongh  H  piitsfal  of  water. 
Berselisi,  indeed,  in  recording  the  het, 
justly  remarkSi  that  theUfing  orgaoiim  la  to 
be  Tt^iarded  marel  j  ss  amass  diffused  in  water ; 
and  DaltoQ,  hj  s  serlM  of  asperiments  tried 
on  hit  own  parson,  bund  Hist  of  the  food 
with  which  we  daUjr  repair  thla  water-bnilt 
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matters,  aalloe  and  organic,  in  water,  whidi 
distributes  tlien  so  rapidlj  tliat  its  upward 
conrse  throngh  the  minute  lesaala  (ss  ob- 
served bj  Undts*  in  the  itljmles  of  thejtnii 
elatUea)  looks  liks  the  rushing  of  a  awlft 
Itream,  A  psilfnl  of  water,  anilablr  im- 
pregnated with  aalt,  la  speedll;  sacked  up 
bf  the  root  of  a  growing  tree  immersed  in 
It  1  the  salts  ars  aaalmilatad,  aa  is  also  a 
pirt  of  the  water,  the  remainder  being  era- 
porated  from  the  leaTeS.  Feed  or  poison 
may  be  thua  artl&dsllj  administered  to 
plants  i  and  timber  is  tbus  hardened  in 
Frsnee,  and  eren  aUfned,  whilst  lirlng,  of 
dlrera  brilllsnt  hues.  Aa  for  the  erspora- 
tion  from  foliage,  it  Is  so  alnindaiit,  that  a 
sunflower  perspires  1}  pail  per  diem,  and  a 
cabbage  -nearlf  ss  mnefa — nsy.  It  appears 
from  valuable  experiments  published  by  Mr. 
I«wes,  of  Rothamsted,  that  a  wheat  plant, 
during  the  period  of  its  growth  (172  days), 
eibsles  about  100,000  graina  of  water  i  ao 
that,  taking  the  oHtouta  weight  of  the 
matnre  plut  at  100  grains,  and  Its  mean 
weight  at  SO  grains,  wUeh  is  a  hll  estinute. 
Its  mean  daily  per^iiatloii  actoally  eiceeda 
ten  time*  iU  own  mean  wdght.  At  tUt 
ratO)  an  acre  of  growing  wheat  (wd^^  at 
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least  two  toDB  at  maturity),  should  exhale 
on  an  average  fuUj  ten  tons  of  water  per 

diem. 

*  •  *  « 

Of  a  plaster  of  Paris  statue,  weighing 
51hs.,  more  than  lib.  is  solidified  water. 
Even  the  iridiscent  opal  is  but  a  mass  of 
flint  and  water  combined  in  the  proportion 
of  nine  grains  of  the  earthy  ingredient  to 
one  of  the  fluid.  Of  one  acre  of  clay  land, 
a  foot  deep,  weighing  about  1,200  tons,  at 
least  400  tons  are  water ;  and  even  of  the 
great  mountain  chains  with  which  the  globe 
is  ribbed,  many  millions  of  tons  are  water 
solidified  in  earth. 

Water,  indeed,  exists  to  an  extent  and 
under  conditions  which  escape  the  notice  of 
cursory  observers.  When  the  dyer  buys  of 
the  drysalter  100  lbs.  each  of  alum,  carbonate 
of  ioda,  and  sosp,  he  obtains  in  exchange 
for  his  money  no  less  than  45  lbs.  of  water 
in  the  first,  64  lbs.  in  tbe  second,  and  a 
variable  quantity,  sometimfs  amounting  to 
;3ilbs.,  in  the  third. 

Even  the  transparent  air  we  breathe  con- 
tains, in  ordinary  weather,  about  five  grains 
of  water  diffused  through  each  cubic  foot  of 
its  bulk ;  and  this  rarefied  water  no  more 
wets  the  air  than  the  solidified  water  wets 
the  solid  material  on  which  it  is  absorbed.— 
QuaHeriy  Review. 


NATUBAL  WATBB   PUUrilBS. 

Mr.  Warrington  has  for  a  year  past  kept 
twelve  gallons  of  water  in  a  state  of  admi* 
ruble  balanced  purity  by  the  action  of  two 
gold  fish,  six  water  snails,  and  two  or  three 
specimens  of  that  elegant  aquatic  plant 
known  as  valieperia  eparalie.  Before  the 
water  snails  were  introduced,  the  decayed 
leaves  of  the  valisperia  caused  a  growth  of 
sliny  mucus,  which  made  the  water  turbid, 
and  threatened  to  destroy  both  plants  and 
fish.  But  under  the  improved  arrangement 
the  slime  as  fast  as  it  ia  engendered  is  con- 
sumed by  the  water  snai's,  which  reproduce 
it  in  tbe  shape  of  young  snails  whose  tender 
bodies  again  furnish  a  succulent  food  to  the 
fish ;  while  the  valisperia  plants  absorb  the 
carbonic  acid  exhaled  by  tbe  respiration  of 
their  companions,  fixing  the  carbon  in  their 
growing  stems  and  luxuriant  blossoms,  and 
refreshing  the  oxygen  (during  sunshine  in 
visible  little  streams)  for  the  respiration  of 
the  snails  and  the  fish.  The  spectacle  of 
perfect  equilibrium  thus  simply  maintained 
between  animal,  vegetable,  and  inorganic 
activity  is  striking  and  beautiful ;  and  such 
means  may  possibly  hereafter  be  made  avail- 
able on  a  large  scale  for  keeping  tanked 
water  clean  and  Bweet.-*i&t<f, 


BLLIOTT,  THB  CORN-LAW  KHTMBR,  A 
MATHBMATICIAN. 

Sir,— I  do  not  remember  to  have  seen 
it  mentioned  in  any  of  the  biographical 
notices  which  have  recently  appeared  of 
Ebenezer  Elliott,  the  Corn- law  Rhymer, 
that  be  was  a  mathematician  as  well  as 
poet.  In  a  copy  which  I  have  of  Col.  Per- 
ronet  Thompson's  tract,  intituled  *'  The 
Proof  of  EucI  id*8  Axiom*  looked  for  in  the 
Properties  of  the  Equiangular  Spirml/' 
1840,  there  are  a  number  of  emenda- 
tions of  a  passage  in  the  text  inserted  in 
ink,  with  this  marginal  note  (of  my  own) 
opposite  to  them  : — '*  These  aUerations 
were  suggested  to  Col.  Thompson  by  tbe 
Corn-law  Rhymer,  E.  Elliott"  I  think, 
but  am  not  sure,  that  I  had  tbe  fact 
from  Co).  Thompson  himself.  I  sub- 
join the  passage  in  question,  with  the 
alterations  suggested  by  the  poet-mathe- 
matician—  marking  by  italics  the  ex- 
pressions which  he  deemed  faulty,  and 
enclosing  within  brackets  his  suggested 
substitutions  and  additions,  which  evinee, 
it  will  be  seen,  no  small  degree  of  logical 
acumen : — 

TflEORBM. — In  the  Circle  deteribed  wUkm 
amy  limited  Radiue,  the  Circtnuferenee  i» 
limited. 

For  take  any  portion  of  the  drcamfer- 
enoe,  hotoever  email  (any  two  points)  as 
A,  Bi  and  join  A  and  B  with  the  centre  C. 
Because  two  straight  lines  which  are  not  In 
one,  and  tlie  same  straight  line  cannot  have 
a  common  segment,  an  angle  will  be  con- 
tained between  CA  and  CB.  And  becaaae 
any  given  magnitude  may  be  multiplied  so 
as  at  length  to  become  greater  tlum  any 
other  given  (determinate)  magoitnde  of  tbe 
same  kind  which  shall  have  been  ateigmed 
(specified)  some  (limited)  number  of  times, 
the  angle  ACB  will  be  equal  to  or  greater 
than  the  whole  circumference  <if  the  chreU 
(for  each  of  the  angles  equal  to  ACB  will 
stand  upon  a  portion  of  the  circnmfersiica 
equal  to  AB).  And  because  tbe  number  in 
the  first  case  is  limited,  the  number  in  the 
other  is.  And  because  the  number  of  timet 
AB  in  Uke  circumference  ie  (lias  beea  thus 
shown  to  be)  limited,  the  dream ferenco  is 
limited. 

I  am.  Sir,  yonrs,  &c., 

R.  C.  J. 

Oct.  7,  1850. 


*  The  equality  of  the  three  angles  of  etexj  UU 
angle  to  two  rigfat  angles, 
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rAETHBR  APPLICATIONS  OF  CBHTRIVUOAL 
ACnOM  TO  MAirUFAOTUaiNG  PVRPOBBS. 

(Tnntlated  from  the  MoniUur  Industries,  for  the 
MechanicM*  Magazine.) 

It  18  well  known  that  a  centrifugal 
machine  hat  been  hitherto  employed 
with  much  adrantage  for  the  drying 
of  textile  fabrica  and  for  clarifying  sugar ; 
but  these  are  not  the  only  pnrposea  to  which 
it  18  adapted ;  for  every  day  new  applica- 
tions of  this  apparatus  suggest  themselves, 
and  important  problems  are  solved  by  its 


We  now  learn  that  one  of  the  most  import- 
ant operations  of  brewing  may  be  wonder- 
folly  simplified  by  the  use  of  a  centrifugal 
apparatus.  It  has  hitherto  been  considered 
exceedingly  difficult  to  reduce  the  tempera- 
ture of  beer  to  the  degree  of  coolness  requi- 
site ;  it  has  been  necessary  to  make  use  of 
refrigerators  for  this  purpose,  and,  notwith- 
atanding  all  precautions,  mistakes  not  unfre. 
qnantly  happen.  It  occnrrrd  to  some  Eng- 
lish brewers  that  this  difficult  cooling 
process  might  be  effected  by  means  of  a  oen- 
trilogal  machine.  This  idea  has  been  put 
in  practice  with  complete  success.  The 
beer  was  reduced  to  the  desired  temperature 
hj  merely  passing  it  through  the  machine ; 
and  this  was  effected  not  only  with  great 
rapidity,  but  also  with  considerable  eco- 
nomy. 

Some  time  back,  a  M.  Gauthler  de  la 
Tonclie,  of  Paris,  endeavoured  to  produce 
ice  by  neana  of  a  hydrofugal  apparatus. 
He  did  not  succeed  in  reducing  water  to  the 
freezing  point,  but  he  cooled  it  to  a  degree 
lar  below  that  required  in  brewing  beer. 

It  would  be  superfluous  to  explain  these 
results,  for  every  one  is  acquainted  with  Uie 
effects  of  a  very  rapid  ventilation,  and  the 
centrifugal  machinea  are  made  to  rotate  at 
the  rate  of  SOOO  revolutions  per  minute, 
and  even  quicker. 

We  are  further  informed  that  in  certain 
manufactoriea  in  Alsace,  a  hydrofugal  ma- 
ehine  is  used  for  making  starch.  When 
floar  is  stirred  about  in  water,  the  different 
sabitances  range  themselvea  according  to 
their  specific  gravities,  (unless  prevent^  by 
some  peculiar  circumstance.)  Now  this  is 
precisely  the  result  obtained  by  the  centri- 
ragal  machine;  starch,  being  the  heaviest 
snbstanoe,  separates  itself  from  the  others, 
and  is  the  first  precipitated. 

The  centrifugal  machine  may  also  be 
advantageously  applied  for  classifying  grain, 
seed,  or  ores,  according  to  their  respective 
densities,  or  any  other  substsnees  of  differ- 
ent densities,  whether  liquid  or  solid,  pro- 
vided that  they  are  not  of  a  cohesive  nature, 
or  tiiat  whatever  cohesiveness  they  possess 
msy  be  easily  removed. 


In  fact,  the  centrifugal  apparatus  msy  be 
applied  to  so  many  different  manufactures, 
that  it  may  justly  be  looked  upon  as  one  of 
the  most  fortunate  and  fruitful  inventions 
of  modern  times. 


ABATEMENT  OF  THE  SMOKE   MOISANCE. 

The  Town  Council  of  Manchester  are  push- 
ing to  a  practical  test  their  powers  (under 
a  local  Act)  of  compelling  the  manufacturera 
to  consume  the  smoke  of  their  furnaces.  A 
report  of  the  Council's  Sub-committee  on 
the  subject  contains  this  very  encouraging 
summary  of  their  successes — 

"  In  conclusion,  your  Sob-Committee 
congratulate  the  Committee  upon  the  fact, 
that,  in  many  instances,  chimnies  which 
were  at  one  time  the  worst  in  the  borough, 
and  which  almost  incessantly  emitted  dense 
smoke,  are  now  amongst  the  best ;  and  upon 
the  still  more  important  and  significant  fiict, 
that  your  Sub»Committee  have  obtained  the 
favourable  opinion  of  millowners  generally 
as  to  the  practicability  of  preventing  smoke 
at  what  are  termed  heavy  mills,  and  that 
such  prevention  can  be  secured  without  loss. 
In  several  instances,  parties  who  had  most 
strongly  expressed  an  opposite  opinion,  have 
with  evident  pleasure  assured  your  Sub- 
Committee  that  they  no  longer  entertain  any 
doubt  as  to  the  practicability  of  preventing 
smoke,  but  also  that  such  a  happy  change 
may  be  attained,  if  not  with  considerable 
economy,  at  any  rate  without  loss." 

Councillor  Howarth  added  these  interest- 
ing details — 

*'  He  lately  waited  on  Mr.  Hugh  Beaver, 
and  ascertained  that  the  quantity  of  coal 
formerly  used  per  week  in  his  manufactory 
was  78  tons,  whilit  by  the  consumption  of 
smoke  and  the  improvements  consequent  on 
the  adoption  of  the  system  a  weekly  saving 
is  effected  of  28  tons.  '  I  visited  Messrs. 
(3eorge  Clarke  and  Sons*  manufactory,'  con- 
tinued Mr.  Howarth, '  and  they  told  me  the 
saving  they  effected  by  conaumiag  the  smoke 
from  their  fires  was  upwsrds  of  40  tons  per 
week.  They  formerly  used  140  tons  per 
week,  now  they  consume  less  than  100  tons. 
They  have  expended  upwards  of  1200iL  on 
new  boilers  to  their  steam-engines,  in  order 
to  abate  the  smoke  nuisance;  and  they 
expect  the  outlay  will  be  repaid  by  the  saving 
of  coal  effected  in  a  year  and  a  half.' " 

The  local  correspondent  of  a  London 
journal  observes — 

"  No  one  who  has  visited  this  town  re« 
cently,  and  who  recollects  the  dense  donds 
of  smoke  which  overhung  the  borough,  bnt 
must  make  a  very  plea^ng  comparison  in 
favour  of  the  present  appearance  and  eon- 
dition  of  our  streets;  wad  it  is  not  leas 
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wkcoun^g  to  find»  from  a  itatemeiit  mAde 
this  morning  by  Mr.  Councillor  Howarth, 
that  all  this  improvement  has  been  eifocted 
not  only  ivithout  loss  but  to  the  positive 
advantage  of  the  manufacturers.  It  ii  un-* 
questionable  that  our  manufacturers  at  the 
outset  thought  this  Legislatire  interference  a 
great  hardi^ip;  indeed,  when  summoned 
before  the  Magistrates,  it  has  not  been  un- 
usual to  urge  that  the  mitigation  of  this 
nuisanoe  was  a  delusion,  and  that  the  oon« 
sumption  of  smoke  was  utterly  imposiibLB." 

HISTOKT  or   AN   INVBNTOB. 

We  quote  the  foUowlog  Otdtuary  notice  firom  the 
Dublin  papen:— 

Died  at  hia  residence,  Frankfort-Avenue,  Rath- 
mines,  Mr.  Joseph  Hardv,  aged  93  years.  When 
20  years  old  he  invented  a  machine  for  doubling 
and  twisting  cotton  yarn,  for  which  the  Dublin 
Society  awarded  him  a  premium  of  20  guineas. 
Four  years  after  he  invented  a  scribllng  machine 
for  carding  wool,  to  be  worked  by  horse  or  water 
power,  for  whidi  the  same  Society  awarded  hin  one 
hundred  guineas.  He  next  invented  a  machlna 
for  measuring  and  sealing  linen,  and  was  in  con- 
sequence appointed  by  the  linen  board  seals  master 
for  all  the  Unen  markets  in  the  county  of  Derry,  bat 
the  slightest  benefit  fh>m  this  he  never  derived,  as 
the  rebellion  of '98  broke  out  about  the  time  he  had 
all  his  machines  completed,  and  political  opponents 
having  represented  by  memorials  to  the  board  that 
by  giving  so  much  to  one  man,  hundreds  who  then 
were  employed  would  be  thrown  out  of  work,  the 
board  changed  the  seal  from  the  spinning  wheel  to 
the  harp  and  crown,  thereby  rendering  his  seals 
useless,  merely  giving  him  1001.  by  way  of  remune- 
ration for  his  loss.  About  the  year  1810,  as  no 
doubt  many  still  living  will  recollect,  he  demon- 
strated by  an  apparatus  attached  to  one  of  the  boMs 
of  the  Grand  Canal  Company  at  Portobello  the  prao- 
tlcabiUty  of  propelling  vessels  on  the  water  by  pad- 
dle-wheels ;  but  having  placed  the  paddles  on  the 
bow  of  the  boat,  the  action  of  the  backwater  on  the 
boat  was  so  great  as  to  prevent  its  progressing  at  a 
greater  speed  than  three  miles  per  hour.  Hiis  ap- 
pearing not  to  answer,  without  further  experiment 
he  broke  up  the  machinery,  and  allowed  others  to 
profit  by  the  ideas  he  gave  on  tlie  subject,  and  to 
oomplete  on  the  <^n  sea  what  he  had  attempted 
within  the  narrow  limits  of  a  canal.  He  also  in- 
vented a  machine  for  sawing  timber ;  but  as  it  hi^>- 
pened  in  too  many  instanees  to  Irishmen,  the  result 
of  all  hia  Inventions  during  a  long  life  has  been 
very  considerable  loss  of  time  and  property  without 
the  slightest  recompense  from  the  Government,  or 
the  country  benefited  by  his  talents. 

SFBCiriOATIONS  OF  BNOL18B  PATBNT8  BK- 
BOLLBD     DVRIMO     THB     WBBK     BNDINO 

ooTOBBR  25th,  1850. 

Chablbs  Humfbbt,  of  Downing  Col- 
lege, Cambridge,  M.A.  Far  in^rovemenit 
im  ih9  manufaetwre  nf  eandlu  tmd  oUi,  and 
in  treating  Jatty  tmd  oily  matters,  and  in 
the  appUeatiim  of  certain  jnroduett  of  Jatty 
and  oily  matters.  Patent  dated  April  23, 
1860. 

The  objeet  proposed  to  be  effected  by  this 
patentee,  is  the  conversion  of  all  oils  into  a 
anbttanoe  resembling  sperm  oil,  which,  as 
is  well  known,  is  essentiaUy  different  from 
•U  other  oils,  inaimncfa  as  it  is  not  oxidised 


bjr  eipofore  to  atmoepbtric  w.  The  oanao 
of  this  difference  has  ne?er  been  satisfao- 
torily  explained.  ''Oline,"  under  whieh 
term  all  oils  may  be  included,  consists  of 
oleic  add  and  glycerine  (the  protoxide  of 
glycerule ;)  it  is  sJao  bi-basic,  each  atom  of 
oleic  add  being  combined  with  two  atomi 
of  the  protoxide  of  glycerule,  and  hence 
oline  is  chemically  the  **  basic  olate ''  of  th« 
protoxide  of  glycerule.  Referring  to  th« 
law  with  respect  to  oxysalta,  it  is  well  known 
that  the  oxygen  in  the  acid  bears  a  propor- 
tionate ratio  to  that  contained  in  the  baae ; 
and  if  a  neutral  salt  capable  of  oxidation  be 
formed,  and  oansed  to  pass  from  the  state  of 
a  protoxide  to  that  of  a  dentoxide,  one  atom 
of  base  will  be  eliminated  and  set  free,  the 
remaining  atom  combining  perfectly  with 
the  acid. 

Now  with  respect  to  oline,  it  has  been 
hitherto  supposed  that  absorption  of  oxyg^ 
produced  a  new  acid,  termed  elaidie,  which, 
combining  with  the  glyoerine,  converts  it 
into  a  fatty  matter  termed  elaidine.  But 
this  theory  fails  to  aooount  for  the  inTariable 
production  of  a  gummy  sobatanee  (die 
**  corps  rouge "  of  the  French  cheaoiata.) 
If,  however,  we  auppose  that,  by  absorbing 
oxygen  (as  in  the  case  of  the  oxysalta  ^bove 
alluded  to),  the  two  atoms  of  glycerine  or 
protoxide  become  two  atoms  of  dentoxide, 
then  one  atom  would  saturate  the  acid,  and 
the  other  atom  of  glyoerine,  or  possibly  deu- 
toxide  of  glyoerale,  be  eliminated  and  form 
a  gum,  whidi  would  be  the  "  corps  romge" 
above  alluded  to.  The  satorated  acid  would 
then  form  a  neutral  salt,  t.  e.,  perolate  of 
glycerine,  in  every  respect  esscntiaUy  iden- 
tical with  sperm  oil«  whidi,  from  varipus 
experiments  made  by  him,  the  patentee  ii 
convinced  to  be  a  true  chemical  percolate  cf 
the  deutoxide  of  glycerule. 

The  habits  of  the  sperm  whale  are  each  as 
would  account  for  the  oxidisation  of  the 
oline  contained  in  its  food,  which  ia  almost 
wholly  animal.  This  whale  Is  furnished 
with  air-breathing  lungs,  and  the  ozygmn 
thus  inhaled  woiA,  during  the  proeeas  of 
digestion,  as  is  the  case  widi  all  carnivorona 
animals,  produce  naturally  effeeta  aimilar  to 
those  which  it  is  now  proposed  to  obtain  by 
artificial  means. 

The  matters  most  amtable  for  oxidising 
oline  and  atearine,  are  nitrous  and  bypo- 
nitrous,  which  possess  the  capability  of 
being  reoxidised  by  contact  with  atmo- 
spheric air,  after  anrrendering  their  propor- 
tionate quantitiea  of  oxygen  to  adeoxidisiag 
agent.  If  thia  operation  be  performed  in  a 
Woolf  s  apparatna,  having  Ita  oella  cbai^^ 
alternately  with  oUne  and  atmospheric  ak, 
the  deep  orange-coloured  f wncs  will  bo  aeai 
to  change  colour  during  oontaot  iritli  the 
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olioe;  then,  on  entering  the  air  oliamber, 
they  recoTer  their  loit  oxygen  and  their 
eolonr,  and  again  svrrender  them  to  the 
fatty  matter,  and  lo  on  till  the  residual  aiote 
of  the  air  becomes  so  bailey  as  to  impede 
the  operation.  The  eliminated  atom  of 
glycerine  will  be  found  adhering  to  the  lidet 
and  bottom  of  the  yesseL 

Stearine,  or  the  concrete  part  of  animal 
lat,  majr  be  similarly  treated  with  analogous 
results.  The  mixture  of  perstearate  and 
perolate,  formed  by  treating  tallow,  is  a 
highly  inflammable  substance,  harder  than 
ordinary  tallow,  and  capable  of  being  with* 
out  further  preparation  moulded  at  once 
into  candles. 

The  first  operation  is  pFaetioally  Talueless 
nnleas  tbe  eliminated  glycerine  be  removed. 
This  may  be  effected  either  by  the  use  of 
alcohol,  ether,  water,  pjroligoeous  acid,  or 
alkaline  solutions.  Passing  by  the  spirit  as  too 
expensiTe,  the  water  as  occupying  too  long 
a  time,  and  the  acid  as  being  injurious  to 
the  oUne;  alkalies  only  remain  aTailable. 
But  all  alkalies,  at  the  same  time  that  they 
absorb  or  combine  with  glycerine,  have  a 
strong  affinity  for  oline,  which,  under  their 
influence,  is  converted  into  a  soap.  To  obviate 
this  saponification  the  patentee  proposes  to 
employ  a  saturated  solution  of  chloride  of 
sodium  (common  salt)  to  which  is  added 
from  2  to  3  per  cent  of  alkalimetral  caustic 
soda.  This  mixture,  in  a  cold  state,  is  to  be 
added  to  the  purified  fluid  oline,  at  a  tempe- 
rature of  about  90°  Fahr.,  in  at  least  equal 
quantities,  but  it  is  better  to  have  it  in 
excess  even  if  the  proportion  per  cent,  of 
alkali  be  reduced.  Solidification  to  a  certain 
extent  immediately  ensues,  and  after  allow- 
ing plenty  of  time  (say,  perhaps,  a  day  or 
more)  tbe  mixture  is  to  be  heated  to  ISO''  or 
160°  Fahr.,  and  when  it  is  perceived  that  a 
portion  of  tbe  glycerine  has  begun  to  settie, 
the  heat  may  be  safely  raised  to  the  boiling 
point.  The  perolate  is  then  skimmed  or 
poured  off,  and  the  glycerine  sets,  when  cold, 
into  a  firm  jelly.  Ais  the  perolate  consists 
partly  of  solid  and  partly  of  fluid  fat,  they 
are  to  be  separated  by  the  methods  of  bag- 
ging, pressing,  &c.,  in  ordinary  use.  Under 
this  part  of  the  invention  the  patentee 
daims: — 

1.  The  oxydising  of  oline  and  stearine  by 
the  agency  of  nitrous  and  hyponitrous  gas, 
alternately  deoxidized  by  passing  through 
the  fatty  body  and  reoxidised  by  contact 
with  atmoipheric  air.  Preferring  the  appa- 
ratus and  mode  of  operation  described. 

2.  The  removing  the  eliminated  glycerine, 
protoxide  of  glycerale  'or  gummy  matter 
from  oline  or  stearine  artificially  oxidiied 
by  the  use  of  alkaline  solutions.  Preferring 
the  mode  of  operatioB  deicribed. 


3.  The  oombined  application  of  the  above 
processes  to  obtain  pure  perolate  and  per- 
stearate of  glycerine. 

Mr.  Hamfrey  next  proceeds  to  observe 
that  oline  and  stearic  acids  are  susceptible 
of  treatment  similar  in  principle  to  the 
above ;  but  as  the  produett  nsultnig  from 
this  tieatment  are  not  of  such  obvious 
utility  as  those  obtained  by  preecding 
methods,  we  omit  tiie  description  of  the 
process.  Under  this  head  of  his  invention 
Mr.  Humlrey  claims — ^The  acting  on  fatty 
acida  by  means  of  nitrous  and  hyponitrous 
gas  alternately  deoxidized  by  passing  through 
the  fatty  body,  and  reoxidised  by  contact 
with  atmospherio  air. 

When  the  first  of  the  operations,  before 
described,  is  performed  on  a  scale  more 
extenaive  than  that  of  a  mere  experiment, 
the  following  apparatus  (refemd  to  in 
the  claims)  is  recommended  as  applicable. 
A  long  shallow  trough  of  pottery  ware  or 
other  material,  aay  24  feet  long,  4  feet  wide, 
and  6  inchea  deep.  The  oover  fits  on  air- 
tight, and  has  attochedto  it  at  certain  inter- 
vals partitions  which  are  of  such  depth  as 
just  to  dip  under  the  surlhce  of  the  oline, 
with  which  in  carrying  out  this  operation 
the  trough  is  about  half  filled.  These  par- 
titions serve  to  divide  the  trough  into  com- 
partments, to  each  of  which  is  fitted  a  pipe 
for  supplying  air,  which  pipe  la  dosed  al 
pleasure  by  a  cock.  At  one  end  of  the  appa- 
ratus is  a  chamber  for  generating  the  gaa 
and  the  other  ia  oontinued  upwuds,  and 
forms  a  shaft  which  is  rendered  partly  vacu- 
ous by  a  jet  of  high  pressure  steam,  by 
which  gas  is  drawn  through  the  whole  length 
of  the  trough,  alternately  surrendering  its 
oxygen  to  the  fatty  body,  and  receiving  it 
again  by  contact  with  the  air,  which  fills  the 
upper  portion  of  each  compartment.  A 
pump  attached  (o  the  trough  keeps  up  a  cir- 
culation of  the  matter  under  operation. 
The  patentee  pnhn  to  create  a  draft  in  the 
shaft,  or  chimney,  by  means  of  a  ateam  jet  % 
for  which,  however,  other  means  may  be 
substituted,  suoh  as  a  blower  or  fan. 

A  second  brandi  of  the  spedficatioa 
relates  to  the  manufseture  of  certain  dyea 
and  pigments  firom  stearic,  oleio,  and  elaidie 
adds,  combined  with  suitable  metallic  pro- 
tosalts.  Thus  a  colour  resembling  verdi- 
gris (the  acetate  of  copper)  may  be  made 
from  oldc  add  neutralized  by  soda,  so  as  to 
form  an  olate,  and  a  neutral  solution  of  sul- 
phate of  copper  in  boiling  water.  *'  Scheele's 
green,"  and  **  emerdd  green,"  may  be  also 
manufadnred  in  a  simiUar  manner.  When 
the  protosalts  of  other  metals  are  employed 
in  combination  with  one  or  other  of  the 
above-named  acids,  various  colours  can  be 
produced;  care  must,  however,  be  taken 
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that  the  eolation ■  of  each  are  perfectly  neu- 
tral. Thus  salt!  of  iron  produce  a  beauti- 
ful mahogany  brow o— of  sine,  a  buff, — of 
manganese,  yellow — of  tin,  brilliant  yellow, 
&c. 

Ctetm.— The  treating  of  falty  acids  with 
oertain  metallic  oxides  and  peroxides,  for  the 
purpose  of  producing  salts  to  be  used  as 
pigments  and  dyes. 

Ernst  Werner  Siemens,  of  Berlin, 
Prussia,  electric  engineer.  For  improve* 
memit  in  eUctrie  Ulegraphi,  Patent  dated 
April  23, 1850. 

CMn$,  —  1.  The  constructing  electro- 
msgnets,  for  telegraphic  purposes,  of  longi- 
tudinally-diyided  tubes  of  iron  or  other 
magnetic  metal,  or  of  bundles  of  wire  of 
iron  or  other  magnetic  metal. 

2.  The  construction  of  instruments,  for 
obtaining  motion  for  telegraphic  purposes 
by  means  of  one  or  two  electro-magnets 
rsTohing  on  their  axes  within  the  fixed  coils, 
by  which  they  are  rendered  magnetic,  or 
mounted  on  a  transTcrse  axis,  and  vibrating 
from  side  to  side  within  the  coils,  by  which 
they  are  magnetised. 

3.  The  construction  of  instruments,  for 
producing  motion  for  telegraphic  purposes 
by  means  of  metallic  spiral  coils  or  bands 
traversed  by  electric  currents,  and  attract- 
ing or  repelling  each  other ;  also  producing 
motion  in  such  spirals  by  the  proximity  of 
permanent  magnets,  which,  at  the  same 
time,  serve  to  produce  electric  curreots  by 
induction  for  working  telegraphic  apparatus. 

4.  The  construction  of  the  conducting 
contact  pieces  of  alloys  of  platinum,  iridium, 
or  palladium  with  gold  or  silver,  whether 
■uch  alloys  be  further  alloyed  by  the  admix- 
ture of  other  metals  or  not. 

5.  The  construction  of  electric  telegraphic 
printing  apparatus  in  such  manner  that  the 
magnet  which  works  the  step-by-step  mo- 
tion, breaks  and  restores  the  circuit  by  the 
oscillation  of  the  armature,  or  of  the  moving 
magnet  itself. 

6.  The  combining  of  electric  telegraphic 
printing  apparatus  in  the  same  circuit  with 
indicating  apparatus,  when  the  magnets 
vrhich  work  the  step-by-step  motion  of 
either  or  both  instruments  break  and  restore 
the  circuit  by  the  oscillation  of  the  armatures 
or  of  the  magnets  themselves. 

7.  The  impression  of  the  types  on  the  paper 
at  the  instant  that  the  type*wheel  stops,  by 
arranging  the  electro-magnet  which  acts  on 
the  hammer  so  that  the  short  intermittent 
currents  which  work  the  electro-magnet  of 
the  type  wheel  traverse  the  coils  of  this 
magnet  without  producing  motion  of  the 
armature,  which,  however,  is  set  in  motion 
when  the  current  is  rendered  continuous  by 
the  stoppage  of  the  type  wheel. 


8.  The  arrangement  of  the  magnet  which 
acts  on  the  hammer  in  electro-telegraphic 
printing  apparatus,  so  that  its  own  circuit  is 
broken  by  the  magnet  itself  towards  the  end 
of  its  stroke. 

9.  The  srrangement  of  apparatus  in  elec- 
tric printing  apparatus  in  such  manner  that 
the  printing  is  effected  by  pressing  the  type 
against  paper  in  contact  with'an  inked  roller. 

10.  An  arrangement  for  retaining  the 
moving  piece  which  breaks  and  restores  the 
electric  circuit  in  its  respective  positions. 

11.  The  application  of  a  small  pin  for 
preventing  the  overrunning  of  the  ratchet 
wheel  in  electric  telegraphic  apparatus  with 
the  step-by-step  motion. 

12.  The  arrangement  of  a  transmitting 
apparatus  with  an  indicating  or  printing 
electric  apparatus,  worked  by  step- by-step 
motion,  or  with  both  together,  in  such  man- 
ner that  the  transmitting  apparatus  breaks 
and  restores  the  circuit  of  the  telegraphic 
apparatus,  which  reciprocally  breaks  and 
restores  the  circuit  of  the  transmitting 
instrument. 

13.  The  combination  of  a  self-acting 
alarum  with  a  transmitting  apparatus. 

14.  The  combination  of  a  self-acting 
alarum  with  a  transmitting  instrument  whidi 
breaks  and  restores  the  circuit  of  the  alarum 
magnet,  which  in  its  turn  reciprocally  breaks 
and  restores  the  circuit  of  the  transmitting 
instrument. 

15.  The  combination  of  one  or  two 
cylinders  carrying  pins,  with  a  series  of 
springs  and  keys  for  making  contacta  for 
transmitting  a  distinct  determinate  succes- 
sion of  electric  currents  in  one  or  both 
directions  by  the  depression  of  each  key. 

1 6.  The  employment  of  an  implement  of 
the  nature  of  a  plough,  and  revolving  cotters 
for  making  trenches  or  channeb  to  receive 
under- ground  line  wires. 

17.  The  application  of  the  propelling 
power  of  a  locomotive  engine  to  giving 
motion  to  such  implements. 

18.  Conducting  under-ground  line  wires 
into  the  ground  by  means  of  snitsble  guidest 
which  either  form  part  of,  or  immiSllately 
follow  the  cutting  instruments. 

19.  The  following  improvements  in  tlie 
manufacture  of  coated  wire  for  electric 
telegraphic  purposes: — First,  An  amng^ 
ment  of  machinery  for  coating  the  wire, 
with  two  cylinders  and  pistons  by  vrhich  the 
pressure  of  the  semi-fluid  mass  against  the 
wire  is  equalized.  Second,  Arranging  these 
cylinders  (or  cylinder,  when  only  one  is 
used)  so  that  they  may  be  removed  and 
replaced  by  others,  while  the  former  are 
being  recharged.  And,  Third,  The  conaoli- 
dating  of  gotta  peroha,  or  its  compoonds 
within  these  cylinders  in  vaovo. 
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20.  The  testing  of  coated  wire  for  tele- 
grtpbic  purposes  by  psssing  it  through 
water  with  which  is  connected  an  apparatus 
capable  of  producing  electric  shocks ,  so  that 
the  circuit  may  include  the  person  of  the 
operator,  and  may  be  completed  by  the 
paasage  of  the  electricity  through  the 
defects  in  the  coating  of  the  wires. 

21.  The  coTering  of  insulated  under- 
ground line  wire  with  strips  of  sheet  lead. 

22.  Establishing  a  direct  communication 
between  under-ground  line  wires  and  the 
earth  by  means  of  a  thin  wire  of  German 
allTer,  or  some  other  imperfectly  conducting 
substance,  so  that  the  resistance  to  the  pas- 
sage of  the  electricity  may  be  capable  of 
being  regulated  at  pleasure. 

Amtoinb  Pauwklls,  of  Paris,  France, 
merchant,  and  Vincknt  Dubochbt,  also 
of  Paris,  France,  merchant.  For  certain 
imprtniem«mi$  in  the  production  of  eoke^  and 
of  ga»  for  illuminaiiont  and  alio  in  regu- 
lating the  circulation  of  such  got.  Patent 
dated  April  23,  1850. 

The  patentees  commence  their  specifica- 
tion by  observing,  that  although  several 
attempts  have  been  made  at  different  times 
to  obtain  and  apply  the  gas  evolved  from 
coal  during  its  conversion  into  coke,  this 
object  has  not  hitherto  been  successfully 
attained,  owing  either  to  the  insafificiency 
or  inefficiency  of  the  apparatus  employed, 
and,  to  a  certain  extent,  to  the  formation  of 
the  ovens  themselves.  They  then  proceed 
to  describe  their  improved  apparatu  -,  and 
elaim — 

1.  A  "  pyrotechnic  apparatus "  con- 
stucted  on  the  principle  above  alluded  to, 
and  baring  one  or  more  fire-places  or  fur- 
naces, with  a  caloric  reservoir  or  arrange- 
ment of  parts  for  storing  the  heat,  and  also 
an  arrangement  of  flues  for  the  circulation 
and  distribution  of  the  caloric — the  said 
apparatus  having  for  its  object  the  simulta- 
neous production  of  carbnretted  gas  suitable 
for  illuminating  purposes,  and  of  coke  of 
suitable  quality  for  the  purposes  of  smelting 
metals  and  generating  steam  in  locomotive 
engines ;  these  operations  (t.  e.,  the  pro- 
doction  of  gas  and  coke)  being  aided  in 
their  effectuation  by  the  employment  of  the 
waste  (or  noncarburetted)  gases,  or  of  all 
the  gases  evolved,  if  coke  only  is  required 
to  be  produced. 

The  interior  of  the  oven  is  elliptical,  and 
the  roof  formed  double,  the  intermediate 
space  being  filled  with  sand  and  constituting 
the  "  caloric  reservoir.*' 

2.  The  application  to  the  *'  pyrotechnic  " 
apparatus  of  an  '*  extractor,"  its  object 
being  to  protect  the  oven  from  the  pressure 
of  the  gases  of  the  atmoaphere  and  to  draw 
out  and  collect  the  gas  either  for  the  pur- 


pose of  illuminstion,  or  to  be  returned  to 
serve  ss  fuel  to  the  farnaces  of  the  coke 
ovens. 

The  extractor  consists  of  three  bell-shaped 
chambers  suspended  in  a  vat  of  water.  The 
upper  portion  of  the  chambers  forms  a 
vacuam  which  exhausts  the  gas  as  evolved 
from  the  furnaces.  The  patentees  recom- 
mend that  two  of  these  extractors  should  be 
attached  to  each  pyrotechnic  apparatus,  so 
that  in  the  event  of  any  accident  happening 
to  either  of  them,  no  obstruction  might  be 
offered  to  the  eontinuous  exhaustion  and 
delivery  of  the  gas. 

3.  Various  forms  of  an  apparatus  deno- 
minated the  **  Moderator,"  which  serves  to 
equalise  and  regulate  the  distribution  and 
flow  of  the  gas. 

Evan  Froth cuob,  of  Austin-friars, 
London,  merchant.  For  improvemenU  in 
the  manufacture  of  oxide  of  sine,  and  in 
making  painte/rom  oxide  of  line,  (A  com- 
munication.)   Patent  dated  April  30,  1850. 

The  improvements  above  referred  to  and 
claimed  in  the  specification,  are  as  follows : 

1  and  2.  An  arrangement  of  apparatnSt 
consisting  of  a  reverberaiory  furnace,  in 
which  the  zinc  is  melted,  and  two  retorts,  in 
communication  with  each  other,  into  whieh 
the  metal  flows;  so  that  a  constant  clean 
surface  of  melted  zinc  is  kept  submitted  to 
the  action  of  currenta  of  atmospheric  air, 
the  heavier  portions  of  the  oxide  thus  pro- 
duced bring  raked  out  of  the  retorts,  and 
falling  into  a  chamber  underneath,  thence  to 
lie  removed  either  in  a  box  on  wheels  into 
which  they  fall,  or  by  means  of  shoTelling ; 
the  lighter  portions  passing  up  a  shaft, 
and  being  thence  driven  by  a  current  of 
steam  to  the  condensing  chambers,  in  which 
the  vapour  passes  through  a  series  of  frames 
on  which  the  oxide  is  deposited,  the  air  pass- 
ing off  through  suitable  chimneys.  By  tilt- 
ing these  frames,  the  oxide  falls  to  the 
bottom  of  the  chambers,  and  may  be  re- 
moved by  any  of  the  means  ordinarily  in 
use.  These  chambers  sre  kept  cool  by 
means  of  water  playing  on  their  ecteriors. 

3.  Bleaching  the  light  oxide  by  means  of 
water  acidulated  with  sulphurie  or  aeettc 
acid. 

4.  Grinding  and  compressing  of  the  oxide 
of  zinc,  by  means  of  a  suitable  mill.  Tbii 
mill  consists  of  a  conical  roller  revolring  in 
a  circular  trough.  This  roller  is  placed  oa 
its  side,  with  its  narrowest  diameter  at  the 
cireumference  of  the  trough.  Underneath 
the  trough  is  a  chamber,  into  which  the 
oxide  falls  after  being  ground. 

5.  The  manufacture  of  oxide  of  zinc  into 
paints,  by  combining  the  same  with  certain 
speeified  materials,  in  order  to  facilitate  its 
drying. 
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The  patentee  employi  umber,  whieh  ie 
fini  digfoWed  in  muriatic  acid  over  a  fire, 
and  then  concentrated  to  the  consistence  of 
butter  or  honey.  To  this  is  added  resiuj 
and  the  substance  thus  formed  the  patentee 
calls  resinate  of  umber.  This  resinate, 
when  mixed  with  the  oxide  of  sine,  forms  a 
quickly-drying  paint.  Instead  of  the  resinate 
of  umber,  umber  in  its  natiye  state  may  be 
used,  but  not  so  advantageously.  Another 
preparation  to  be  employed  in  combination 
with  the  oxide  is  composed  of  one  part 
nmber,  treated  as  abore,  two  parts  chalk  or 
carbonate  of  lime,  and  four  parts  resin  from 
the  yellow  pine.  In  addition  to  these,  the 
patentee  proposes  another  mixutre,  which  he 
terms  resinate  of  lead  white ;  oxide  of  lead 
dissolved  in  acetic  acid  being  substituted  for 
umber,  and  prepared  in  a  similar  manner. 

Charles  May,  of  Ipswich,  engineer, 
and  RoBBBT  Lbggktt,  of  the  same  place, 
foreman  of  mechanics  to  Messrs.  Ransomes 
and  May,  of  the  same  place.  For  improve- 
menU  in  fnaehmery  for  ikre»Mng  and 
grinding  com,  for  cutting  straWf  and  other 
cimiiar  tubttances;  al$o  improvcmenti  in 
applying  $team  power  io  gi»e  w*otion  to  eueh 
cUueec  cf  machinergi  and  aUo  improve* 
ments  in  machineM  for  depoHting  eecd. 
Patent  dated  April  30,  1850. 

CZaim«.-»l.  The  combination  of  steam 
engines  with  portable  threshing  machines, 
so  as  to  allow  of  the  boiler  and  its  fire  being 
separated  and  at  a  distance  therefrom  (the 
steam  is  in  this  case  supplied  to  the  cylinder 
by  steam  pipes  suitably  covered  with  felt)  ; 
also  causing  the  bars  of  the  "  concave  "  of 
threshing  machines  to  be  fixed  to  flexible 
bands  or  bars,  so  as  to  be  adjustable  by 
screws  and  nuts,  or  by  any  equivalent 
means.  Also,  fixing  the  pinions  of  threshing- 
drum  shafts  by  elastic  collars,  so  that  in 
the  event  of  a  sudden  shock,  no  injury 
would  result  And  also  giving  motion  to 
the  drum  at  both  ends. 

2.  The  employment  of  three  rollers  in 
grinding  machines ;  two  of  these  rollers 
being  of  fine  cut,  and  suitable  for  grinding 
oats  and  small  grain,  the  other  of  coarser 
cut,  and  adapted  for  beans,  &c.,  the  wheel 
gearing  of  these  rollers  being  so  disposed 
as  to  work  them  simultaneously  and  in 
couples. 

3.  The  arrangement  of  machinery  for  cut- 
ting straw  and  other  similar  substances, 
consisting  of  a  series  of  rotating  cutters  and 
rotating  claws  by  which  the  straw  is  laid 
hold  of  and  submitted  to  the  cutters. 

4.  The  application  of  steam  power  to  driv- 
ing machines  in  farm  buildings.  In  this 
arrangement  shafting  is  dispensed  with,  the 
smaller  engines  being  worked  by  steam 
generated  in  a  boiler  placed  at  any  distance, 


and  eondnoted  to  them  by  suitably-eovered 
pipes;  or  one  large  engine  may  be  em- 
ployed to  create  a  vacuum,  and  thereby 
actuate  the  smaller  ones. 

5.  Various  improvements  in  seed  deposit- 
ing machines,  whereby  the  seed  is  alter- 
nately measured,  and  delivered  first  on  one 
side  of  the  axis  and  then  on  the  other,  by 
the  reciprocating  motion  of  the  measnriiig 
instrument  employed,  and  whereby  the  seed 
is  alternately  retained  and  set  free  by  a 
tongue  lever  dosing  and  opening  the  jaws  of 
the  said  instrument.  Also  giving  motkm  to 
the  depositing  portion  of  suoh  machines,  by 
means  of  cams.  Also  an  arrangement  oi 
mechanism  for  retaining  the  depositing  ap- 
psratus  in  their  relative  poeltioB,  and  yet 
allowing  freedom  of  action  to  each.  And 
also  a  method  of  alternately  measoring 
and  discharging  the  seed  by  the  reciprocat- 
ing motion  of  the  instrument  above  re- 
ferred to. 

Gbobob  MioHiBLS,  of  Lottdon,  gentle- 
man. For  impropemente  in  treaHng  eomi, 
and  m  the  mannfactwre  ofgae,  and  aUo  m 
apparatue  for  burning  gat»  (A  commimi- 
cation.)     Patent  dated  April  30,  1850. 

This  patentee  specifies  and  claims  various 
improvements  in  treating  coal  previously  to 
its  being  converted  into  eoke,  and  also  for 
use  as  fuel,  and  in  recovering  the  various 
products  retnltiog  firom  these  processes. 
For  example;  in  mixing  anthrsdte  coal  with 
bituminous,  both  are  first  reduced  to  pow- 
der, and  cleansed  by  washing  them  with 
water,  or  by  applying  a  jet  of  air  to  separate 
the  light  from  the  heavy  and  impure  por- 
tions. For  this  purpose  two  hoppers  ace 
placed  side  by  side,  and  the  coals  mixed  in 
the  proportion  of  15  per  cent,  of  bituminous 
coal  to  every  hundred  parts  of  anthracite,  by 
means  of  valves  revolving  at  different  speeds 
in  the  bottom  of  each  hopper,  the  bitunsi- 
Bous  coal-dust  being  intimatdy  mixed 
with  the  other  by  a  stream  of  air  forced 
against  it  during  its  fall.  The  coke  pro- 
duced from  this  mixture  is  stated  to  be  of 
superior  quality,  and  the  products  which 
are  obtained  by  the  condenser  attached  to 
the  oven  are  recovered  by  mesns  of  sulphuret 
of  lead  (galena)  reduced  by  roasticg  to  « 
state  of  sulphate  and  oxide,  and  then  washed 
in  the  ammoniacal  liquors,  which  yield  sul- 
phate of  ammonia  in  the  proportion  of  about 
16  lbs.  to  the  ton  of  coal.  When  powdered 
bituminous  coal  is  used  alone,  coke  of 
superior  quality  is  likewiie  produced,  and 
the  resulting  products,  ammoniacal  water  and 
hydrocarburets  recovered,  in  the  case  of  the 
ammoniacal  water,  by  a  process  similar  to 
that  above  described ;  and  the  hydrocar- 
burets, by  heating,  and  then  bringing  than 
in  contact  with  steam,  by  whieh  they  an 
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pwriitd,  tad  yitld  ptrt  of  their  carbon  to 
tlie  itMin,  which  dcpofitt  it  in  the  form  of 
a  very  denie  oil.  Coals  of  tertiary  forma- 
tion— such  as  BoTejiKimmeridge,  and  Brora 
coala,  which  contain  25  per  cent,  of  water, — 
the  patentee  treats  by  heating  in  hermeti- 
cally closed  Teasels,  and  then  applying  a  jet 
of  steam,  which  dries  the  coal  and  carries 
off  the  hydrocarbarets  to  be  piirifled,  as 
nboTC  described. 

Under  that  branch  of  the  spedflcation 
relating  to  the  "  manufactore  of  gas,''  the 
patentee  claims  the  purification  of  gas  by 
means  of  sulphate  ana  oxide  of  lead,  which, 
when  exhausted  as  purifiers,  are  to  be 
washed  with  ammoniscal  water,  when  they 
can  be  recouTcrted  by  roasting  to  snlphurets, 
and  made  available  for  puri^ng  purposes. 
And  also  improTements  in  the  conversion  of 
coal  tar  into  gas  of  a  very  rich  quality. 

The  third  part  of  the  specification  relates 
to  a  new  conttrnction  of  burner  to  be  used 
in  combination  with  an  impro7ed  regulator, 
by  means  of  which  the  supply  of  gas  can 
be  equalised,  and  also  a  new  construction  of 
gas  BtoTc,  fitted  with  a  transparent  plate,  so 
that  the  attendant  may  be  able  by  obserring 
the  colour  of  the  flame,  to  ascertain  exactly 
the  proper  time  for  increasing  or  diminishing 
the  supply  from  the  regulator,  which  is  the 
same  as  used  in  combination  with  the 
burner,  and  which  can  be  employed  either 
in  conjunction  wither  independent  of  a  gas- 
meter. 


"  Bverf  man  his  own  Fireman.** — About  eight 
o'clock  OD  Tuesday  evening  a  fire  wai  ditcovered 
burning  in  the  attic  of  a  dwelling  house  occupied  by 
Mr.  Peplow,  tobaeconist  in  Cheapside,  Birmingham, 
caused,  it  was  conjectured,  by  the  spark  flrom  the 
candle.  The  Are  was  extin^lshed  by  the  firemen 
of  the  District  Company  (without  th«  neceksity  of 
the  regular  engines  from  the  various  offices  being 
brought  into  play),  by  means  of  a  Portable  Engine, 
recently  invented  by  Mr.  Baddeley,  of  London,  and 
which  promisee  to  be  a  very  eilicient  auxiliary  to  a 
fire-brigade.  On  the  first  alarm  of  fire  being  given, 
and  while  th«  horses  are  being  harnessed  to  the 
larger  engines,  a  fireman  may  run  to  the  spot  with 
the  one  in  question  under  his  arm,  and  as  in  the 
foregoing  instance,  extinguish  the  fire,  before  other 
aids  xxiy^  "—Birmingham  Journal, 

LIST  OF  BOOTCH  PATBNT8  Faoif  22mD  OF 
SBFTBMBBR  TO  THB  22nD  OF  OCTOBBBy 
1850. 

William  Benson  Stones,  of  Golden-square,  Hid- 
dlesex,  Manchester  warehouseman,  for  improve- 
ments  in  treating  peat  and  other  carbonaceous  mat* 
ters,  so  as  to  obtain  products  therefrom.  Septem- 
ber 23;  six  months. 

Thomas  Coats,  of  Fergussle,  of  Paisley,  and  of 
Renfrew,  North  Britain,  thread  manufacturer,  for 
certain  impiovemems  in  turning,  cutting,  and 
shaping  wood,  and  other  materials.  September  23 ; 
Ibnr  months. 

Evan  Leigh,  of  Miles- platting,  near  Manchester, 
for  certain  improvements  In  machinery  or  apparatus 
for  preparing  and  spinning  cotton,  and  other  fibrous 
Sttbttancei.    September  25 ;  six  montlit. 


Jasper  Wheeler  Rogers,  of  Dablln,  civil  engineeri 
for  certain  Improvements  In  the  preparation  of  peat, 
and  in  the  manufacture  of  the  same  Into  ftiel*  and 
charcoal.    September  SO;  six  months. 

Jesse  Bridgman,  of  London,  gent.,  for  certain 
Improvements  in  separating  the  fattv  and  oily  ttom. 
the  membranous  portions  of  animal  and  vegetable 
substances.    September  30 ;  six  months. 

Richard  Proeser,  of  Birmingham,  Warwick,  civil 
engineer,  for  improvements  In  machinery  and  ap- 
paratus for  manufacturing  metal  tubes,  whioh  lm« 
provements  in  machinery  are  in  part  applicable  for 
other  purpoees,  where  it  is  required;  also  fbr  im- 
provements in  the  mode  of  applying  metal  tubes  in 
steam  boilers  or  other  vessels,  and  in  the  mode  of 
clearing  out  the  tubes  of  steam  boilers,  and  In  the 
mode  of  feeding  or  supplying  steam  bollen  with 
water.    October  1 ;  six  months. 

William  Keates,  of  Liverpool,  Lancaster,  mer- 
chant,  for  improvementa  in  machinery  for  maua- 
facturing  rollers  and  cylinders  for  calico  printing 
and  other  purposes.    October  4 ;  six  months. 

James  Young,  of  Manchester,  Lancaster,  manu- 
facturing chemist,  for  certain  improvements  in  the 
treatment  of  certain  bituminous  mineral  substances, 
and  in  obtaining  products  therefirom.  October  7 ; 
six  months. 

AlA?ed  Vincent  Newton,  of  Chancery-lanoi  Mid- 
dlesex, mechanical  draughtsman,  for  improvements 
in  dyeing  yam,  and  in  manufacturing  certain  woven 
fabrics.  (Being  a  communication.)  October  8  j  six 
munths. 

Wiliiam  Tudor  Mabley,  of  Manchester,  Lancaster, 
patent  agent,  for  certain  improvements  in  the  ma- 
nufacture of  soap.  (Being  a  communication.)  Oc- 
tober 10;  six  months. 

Cuthbert  Dimsdale,  of  Newcastle-upon-Tyne, 
dentist,  for  improvements  in  the  manufacture  of 
artificial  palates  and  gums,  and  in  the  mode  of  set- 
ting or  fixing  natural  vad  aitiflcial  teeth.  October 
11  ;  sixmontha. 

John  Beattie,  of  Liverpool,  Lancaster,  engineer, 
for  certain  improvements  in  steering  vessels.  Oc- 
tober 14 ;  six  months. 

John  Grant,  of  Hyde  Park-street,  Middlesex,  for 
improvements  in  beating  and  regulating  tempera- 
ture.   October  14;  six  months. 

Etienne  Joseph  HanonValcke,  of  Belgium, miller, 
for  Improvements  in  grinding.  October  14;  six 
months. 

John  Mercer,  of  Oakenshaw,  within  Clayston-le- 
Moors,  Lancaster,  gent.,  for  improvements  io  the 
preparation  of  cotton,  and  other  fabrics  and  fibrous 
materials.    October  14;  six  months. 

William  Erskine  Cochrane,  of  Cambridge-terrace, 
Regent'it-park,  Middlesex,  and  Henry  Francis,  of 
Princes- street,  Rotherhithe,  for  improvements  in 
propelling,  steering,  and  ballasting  vessels.  In  the 
pistons  or  steam  engines  in  fire  bars  of  furnaces,  and 
m  sleepers  of  railwajrs.    October  14 ;  four  months. 

Alexander  Dixon,  of  Abercom  Foundry,  Paisley, 
for  improvements  In  moulding  iron,  and  other 
metals.    October  16;  six  months. 

William  Palmer,  of  Sutton-street,  Clerkenwell, 
manufacturer,  for  improvement  in  the  manufac- 
ture of  candles  and  wicks.  October  16  ;  six  months. 

Eugene  Ablon,  of  Panton-street,  Hay  market, 
Middlesex,  for  improvements  in  increasing  the 
draft  in  chimneys  of  locomotive  and  other  engines. 
October  16  ;  six  months. 

William  Henry  Green,  of  Baainghall-etreet,  Lon- 
don, gent.,  for  improvements  in  the  preoaration  of 
peat,  and  in  the  mode  of  converting  and  applying 
some  of  the  products  derived  therefrom  to  the  pre- 
servation of  substances  which  are  subject  to  decay. 
October  12;  six  months. 

Charles.Bury,  of  Salford,  Lancaster,  manager,  for 
certain  improvements  in  machinery  or  apparatus 
for  cleaning,  spinning,  doubling,  and  throwing  raw 
silk.    October  18;  SIX  months. 

William  Edward  Newton,  of  Chancery-lane,  Mid- 
dlesex, dvil  engineer,  for  improvements  In  manU' 
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facturlng  yarn.    (Being  a  commnnication.X  Octo-       Henry  Wlcging,  of  Blrminghaili,  for  a  certain  nev 
ber  18 ;  six  monthf.  metallic  alloy,  or  new  metallic  alloys.   October  11 ; 

John  Percy,  of  Birmingham,  Warwick,  M.D.,  and       six  months. 
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Peter  William  Barlow,  of  Blackheath,  Kent, 
civil  engineer,  and  William  Henry  Barlow,  of 
Derby,  civil  engineer,  for  improvements  in  the 
permanent  ways  of  railways.  October  5 ;  six 
months. 

Amad6e  Francois  Remond,  of  Birmingham,  for 
improvements  in  machinery  for  folding  envelopes, 
and  In  the  manufacture  of  envek>pes.  October  5 ; 
six  months. 

William  Benson  Stones,  of  Golden-square,  Mid- 
dlesex, Manchester  warehouseman,  for  improve- 
ments in  treating  peat  and  other  carbonaceous  and 


ligneous  matters,  so  as  to  obtain  prodncts  there- 
fjrom.  ( Being  a  communication.)  October  7 ;  aix 
months. 

William  Cox,  of  Manchester,  Lancaster,  cigar 
merchant,  for  certain  improvements  in  machineiy 
or  apparatus  for  manufacturing  aerated  waters  or 
other  such  liquids.    October  16 ;  six  months. 

Edward  Highton,  of  Clarence  Villa,  Regent's* 
park,  Middlesex,  engineer,  for  Improvements  in 
electric  telegnq>ha,  and  in  making  telegraphk  onb- 
munications.    October  17;  six  months. 


{No  Engliih  Patent*  Sealed  thie  Week.) 


tion. 

Oct.  24 

It 

gister. 

2493 
2494 

25 

2495 

It 

2496 

It 

2497 

26 

2498 

It 

2499 

WBEKLT   LIST   OF   DESIGNS   FOR  ARTICLES  OF   UTILITY   RBGISTBRBD. 

Date  of     No.  in 
Registra-  the  Re- 
Proprietors'  Names.  Addresses.  Subjects  of  Design. 
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weighing-machines. 
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Edward  Greaves Sheffield,  brass  founder « Variable  pendulum,  «r 

portable  metronome. 

Bryan,  Donkln  and  Co.  Orange- road,  Bermondsey Rotary  rag- boiler  for 

paper-makers. 
Walter  F.  Robinson,Lt., 

R.N Junior  United  Service  Club Self-acting  safety  plog; 

or  stopper  for  boats 
and  other  vessels. 

Robert  Watts  Manchester ^ Metallic    packing  for 

pistons. 

Joseph  Harvey Westminster  Bridge-road The  Richmond  car. 

Charles        Maschwitz, 

Jun Birmingham    Box  or  case  for  pottage 

stamps. 

Dusholt  and  J.  Roaf  ...  Finsbury  Pavement  The  bush  tent. 

Thomas  Parker    Kensington Knife  and  fork  cleaner. 

Charles  Rowley  Newhall-street,  Birmingham  The  Prince's  vest  hot- 
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[Patent  for  ScotUnd  dAttd  May  S,  1150.  Bpecifleatlon  Enrolled  Noy.  1, 1150.    Patentee,  Maxwell 

Miller,  of  Glasgow,  Coppenmith.] 

Fig.  1  rtprasents  a  leetional  eleTaiion  of  a  distill  tog  and  reetifying  apparatua  embodyiiif 
these  improvements.  A  is  a  still  of  the  common  conatractioo.  AfAfA*  a  still  head,  a  Tlevr 
of  which  detached  from  the  rest  of  the  apparatus  is  given  separately  in  fig.  2  ;  this  attU 
bead  coD8i^ta  of  three  cones  B,  C,  D,  placed  concencrically  one  within  the  other,  bat  at 
amall  distances  apart.  B  and  D  are  plain  on  both  their  aarfaces,  but  round  the  exterior 
surface  of  C  there  winds  from  top  to  bottom  an  open  spiral  obannel  X.  E  is  a  pipe  which 
forms  a  combination  of  the  annular  space  between  C  and  D,  and  leads  to  a  wash- heater  F, 
which  consists  of  a  vessel  filled  with  a  number  of  small  metallic  pipes  a  a,  and  to  a  low 
wine  oondensar  G,  which  is  mounted  on  a  anpport  in  ,tha  nppar  part  of  a  tub  •f  water  W. 
At  M  a  wash  charger  is  connected  to  F  (but  not  shown  in  the  figures),  which  keeps  it  con- 
stantly supplied  with  wash.  I  is  a  pipe  which  leads  from  the  top  of  the  outside  cone  B  to 
a  spirit  condenser  K,  which  consists  of  a  number  of  small  tubea  laid  longitudinally  in  a 
water  cistern,  but  with  a  slight  inclination  upwards.  K'  is  a  pipe  which  leads  firom  the 
upper  end  of  the  spirit  condenser  K,  and  terminates  in  a  spirit  worm  L,  which  occupies  the 
under  portion  of  the  water- tub  W.  The  mode  of  working  with  the  apparatua  is  as  follows : 
A  quantity  of  wash  is  run  into  the  still  A  (supposed  to  be  placed  upon  a  common  fire)  from 
the  wash-heater  F,  through  the  pipe  H,  say  to  the  height  of  three  or  four  inches.  The 
vapour  arising  from  this  wash,  as  it  becomes  heated  to  boiling,  ascends  through  the  spaoe  in 
the  still- head  between  the  cones  C  and  D,  and  through  the  pipe  E  into  the  wash-heater  F, 
where  part  of  U  ia  condensed,  and  whence  the  remainder  pa&ses  off  into  the  low  wine  con- 
denser O.  The  heat  with  which  the  vapour  parts  in  passing  through  F,  serves  to  warm  the 
interior  of  that  veasel,  so  that  after  a  short  time  the  wash  (of  which  there  is  a  constant 
supply  f^om  the  charger  with  which  it  is  connected  at  M)  passing  up  through  the  pipes  a  a, 
flows  over  inio  the  pipe  H,  and  thence  into  the  still  in  a  nearly  boiling  state.  The  liquor 
of  condensation  which  collects  at  the  bottom  of  the  vessels  F  and  6,  is  conveyed  back  by 
the  pipaa  t  and  j  to  the  top  of  the  space  in  the  still-head  between  B  and  C,  and  poured  into 
the  spiral  channel  X.  The  liquor  in  its  circuitous  descent  round  the  eone  C  is  partly  eva- 
porated by  the  heat  of  the  vapour,  which  is  simultaneously  ascending  between  C  and  D,  and 
the  portion  of  it  so  evaporated  passes  off  through  the  pipe  1  into  the  apirit  condenser  K. 
So  much  of  it  as  is  not  evaporated  is  ejected  back  into  the  still  through  a  pipe  P,  attached 
to  the  lower  end  of  the  spiral  channel  X,  in  order  to  its  being  again  distilled.  In  the  spirit 
condenser  K,  a  farther  process  of  concentration  takes  place;  all  the  finer  portiona  of  the 
spirit  passing  off  through  the  pipe  K'  into  the  worm  L,  where  they  are  condenaed  and 
cooled,  and  thence  they  escape  through  the  pipe  R  into  a  receiver ;  while  the  coarser  and 
more  aqueoua  portions  are  condensed  and  return  by  the  pipe  O  into  the  spiral  channel  X,  to 
be  once  more  evaporated  and  condensed  as  before.  Whatever  may  have  beta  the  quantity 
of  wash  with  which  the  still  was  charged  in  the  first  instance,  care  must  always  be  taken  to 
allow  no  more  to  go  in,  till  that  quantity  has  been  as  completely  as  may  be  exhausted  of  its 
alcohol,  and  for  thia  purpose  the  supply-pipe  H,  is  fitted  with  a  cock  at  N^  immediately 
above  which  there  is  a  pipe  S,  by  which  anysurplos  waah  may  be  led  off  to  a  raedver  placed 
in  any  convenient  situation. 

As  soon  as  such  complete  exhaustion  has  taken  place,  the  waste  waah  is  removed  from 
the  still,  and  a  fresh  chsrge  introduced  to  be  worked  as  before.  When  the  water  in  the 
spirit  condenser  K,  becomes  too  hot  for  use,  it  is  drawn  off  by  a  pipe  N',  and  a  fresh  Mpply 
of  cold  water  obtained  from  the  water  tub  W  (by  means  of  a  pipe  not  seen  in  the  drawiag). 

Two  modifleations  of  thia  apparatus  are  described,  in  which  tubular  stills  heated  by  steam 
are  employed  instead  of  a  common  still. 

Claim*, — What  I  claim  as  of  my  invention  is  the  distilling  and  rectifymg  of  spiritaoa 
liquids  by  means  of  the  apparatus  or  apparatuses,  methods  and  proeesses,  before  described 
as  also  by  means  of  the  modifications  before  particularised,  that  is  to  say,  in  ao  far  a 
regards  the  employment  of  evaporating  cones  having  open  spiral  channels  winding  roand  the 
exterior  of  the  same,  in  combination  with  arrangements  by  which  the  liquor  of  condensa- 
tion is  returned  back  into  the  said  spiral  channels,  as  often  as  need  be,  as  before  exemplified 
and  described. 
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XXII L    The  Scieniific  Receptacle, 

Origin,  The  first  number  of  this 
periodical  was  issued  on  the  first  of  April, 
1791,  under  the  title  of  '*  Thb  Scisir- 
TTPic  Rbcbptaclb,"  Containing  Pro- 
blems, Solutions,  Paradoxes, Queries,  &rc. ; 
selected  from  an  extensive  correspond- 
ence.** The  preface  commences  by  stat- 
ing that  *'  the  Mathematics  need  no 
recommendation,  they  carry  their  own 
reward,  by  leading  us  to  truth  by  the 
nearest  way,  and  with  the  greatest  cer- 
tainty/' but  '*in  order  to  the  making 
any  considerable  progress  —  there  seem 
to  be  requisite  these  four  things. 

I.  A  good  natural  genius  as  the  basis 
and  foundation. 

II.  A  sufficiency  of  vacant  time. 

III.  Industry  and  application. 

IV.  External  assistance,  either  imme* 
diately  from  persons  themselves,  or  by 

heir  writings. 

The  Editor  promises  that  "  the  work 
shall  be  as  original  as  possible,"  and 
"  does  not  presume  to  bring  this  publi- 
cation into  the  world  in  opposition  to  the 
JDiorses,  or  anv  other  publication,  but 
with  a  view  to  furnish  ingenious  gentle- 
men with  amusement,  after  they  have 
sent  their  productions  to  the  other  perio- 
dical publications,  as  many  of  them  com- 
plain that  a  whole  year  is  too  long  to 
wait."  Even  so  early  as  1791,  the  non- 
remuneraiive  character  of  maihemarical 
periodicals  appears  to  have  forced  itself 
upon  the  attention  of  such  as  were  de- 
sirous of  benefiting  the  public  by  the 
difllision  of  science,  for  the  Editor  pro- 
poses to  repfini  the  '*  Mental  Account- 
ant" in  the  first  two  numbers  of  the 
ReceptaelOj  in  order  to  increase  their 
sale,  it  being  *'  well  known  that  attempts 
of  this  kind  have  often  been  made,  and 
after  publishing  one  or  more  numbers 
the  editors  have  found  themselves  in 
disburse,  besides  the  trouble  of  compos- 
ing the  book,  on  which  account  they 
have  given  up  the  attempt."  The  Scien^ 
tijic  Receptacle  however  was  not  destined 
to  experience  the  common  lot  of  its  fra- 
ternity without  a  protracted  struggle ;  in 
No.  8,  the  Editor  notes,  that  "  he  sells 
enough  of  them  now  to  defray  the  ex- 
penses of  printing,  See,"  and  hence  it 
continued  to  make  its  appearance  at  in- 


tervals until  the  completion  of  the  third 
volume  in  1819. 

Editor.  Mr.  Thomas  Whiting,  Teacher 
of  Mathematics,  Master  of  Keppel  House 
Seminary :  Author  of  '^  Select  Exer- 
cises;** **Key  to  ditto;*'  **  Mathemati- 
cal, Geometrical,  and  Philosophical  De- 
lights;** *' Treatise  on  Astronomy,**  &c. 
Contents.  The  usual  contents  of 
each  number  are  Enigmas  Charades, 
Rebuses,  &c ,  with  Answers ;  Philoso- 
phical, Critical,  Philological  and  other 
Queries,  with  replies;  Mathematical 
Questions  with  Solutions,  and  an  occa- 
sional Essay  on  some  important  subject. 
The  Enigmas  &c.,  possess  the  average 
merit  of  such  productions,  nor  would  it 
be  difficult  to  point  out  Ajfew  which  arc 
really  entitled  to  the  appellation  of  poeti- 
cal  compositions.  Amongst  the  Queries 
are  found  many  interesting  discussions 
on  a  variety  of  subjects  connected  with 
Natural  Philosophy,  Chemistry,  As- 
tronomy, Antiquities,  &c.,  &c.  The 
late  Dr.  Gregory ;  Sir  David  Brewster ; 
Bev.  J.  Grove ;  Messrs.  Whiting,  Bick- 
ford,  Crosby,  Swale,  Newton  Boswortb, 
Glendinning,  Clarke,  Thompson,  Mar- 
rat,  Baines,  Jerwood,  Massay,  Sheridan, 
and  many  others,  were  extensive  contri- 
butors to  this  department;  and  as  the 
Editor  exercised  considerable  care  not  to 
admit  much  that  was  either  trifling  or 
devoid  of  interest,  this  portion  of  the 
work  contains  a  greater  proportion  of 
valuable  matter  than  is  usually  found  in 
works  of  a  similar  character.  Several 
of  the  earlier  contributions  are  intimately 
connected  with  corresponding  inqruiries 
in  the  M.  and  P.  Delighte^  and  hence 
the  two  works,  which  for  a  time  were 
published  simultaneously,  ought  to  be 
examined  together:  this  connection  more 
especially  refers  to  several  communica- 
tions from  Drs.  Gregory  and  Sangrado 
{fVho  woM  thief),  and  to  the  Editor's 
*'  New  Theory  on  the  Observations  of 
the  fixed  Stars.'*  Among  the  more  pro- 
minent articles  in  this  department  may 
be  noticed :  —  A  Dissertation  on  the 
Aurora  Borealis  et  Australia,"  by  Mr. 
Charles  Clarke ;  on  the  Observation  of 
Uie  Surs,  by  Mr.  Whiting ;  on  Agricul- 
tural Chemistry,  by  Mr.  Clarke;  on 
Musical  Sounds,  by  Dr.  Gregory ;  on 
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the  Notion  that  the  Four  Planets,  Ctreif 
JunOf  Palloi  and  Festa,  are  fragments 
of  a  larger  Planet,  by  *•  David  Brewster, 
L.L.D.,'*  &c.,  &c.  The  Astronomical 
Game  of  Draughts,  and  a  brief  Account 
of  tho  Solar  System,  by  the  Editor; 
'*  On  the  cause  of  the  Change  of  Sea- 
sons on  our  Earth,"  by  Benjamin  Work- 
man, £sqj>M.A. ;  On  the  Calculations 
of  High  Water  at  London  Bridge,  by 
Mr.  Thomas  Martin. 

In  every  periodical,  and  especially  a 
Mathematical  one,  the  "  Notices  to  Cor^ 
respondents**  are  fraught  with  peculiar 
interest  both  to  the  general  reader  and  the 
parties  concerned.  Many  a  youthful  asni- 
rant  has  been  swept  off  the  ascent  to  tne 
Temple  of  Fame  by  the  untoward  breath 
of  a  single  line,  whilst  on  the  other  hand 
an  encouraging  word  of  Editorial  ap- 
proval has  long  been  fondly  remembered 
as  the  first  trophy  of  an  honourable 
career.  Very  frequently  too,  the  peculiar 
character  of  a  correspondent  peeps  out 
from  the  nature  of  the  reply  to  his  com- 
munication ;  the  curious,  the  dissatisfied, 
the  monopolising,  the  carping,  and  the 
apparently  neglected  —  pours  each  his 
tale  of  woe  into  the  Editor's  ear;  and 
though  the  majority  of  such  complaints 
arc  more  honoured  by  the  ''breacn  than 
in  the  observance,"  whenever  a  reply  is 
vouchsafed,  be  it  the  harbinger  of  **  weal 
or  woe,"  some  glimpse  o^ human  nature 
is  almost  sure  to  render  itself  visible 
amidst  the  cloud  of  words  which  enve- 
lope the  Editor's  oracular  response.  Se- 
veral of  the  correspondents  to  the 
Receptacle  would  seem  to  have  had  some- 
thing of  the  unaccountable  in  their  com- 
position; and  as  the  Editor  appears  to 
have  shaped  his  remarks  according  to  the 
pattern  before  him,  a  selection  from  these 
trite  sayings  may  not  be  unworthy  of 
notice,  especially  as  they  now  and  then 
convey  a  significant  hint  of  the  msnner 
in  which  affairs  were  managed  in  the 
*' good  old  times  of  yore.** 

I.  Old  Questions,  Mr.  Whiting  had 
announced,  in  the  preface  to  the  first 
number,  that  he  would  endeavour  to 
make  the  work  **  as  original  as  possible  ;*' 
hence  in  No.  2,  he  proposes  that  *'  no 
get'tleman  in  future  will  take  the  trouble 
to  send  o/</ questions  /'  and  after  remind- 
ing two  gentlemen  that  their  questions 
were  copied  verbatim  from  the  LaMs 
Diary  and  the  London  Magazine  Im- 
proved^ he  requests  information  of  such 


praetiees,  "  that  p^toriMi  may  meet  its 
just  censure.**    In  No.  4,  he  returns  to 
the  subject,  notices  ybur  attempts  of  the 
same  kind,  and  charges  Mr.  Kling  with 
sending   ''a  question    from    Turner^ s 
JBxerciees,  and   assuring  ua  upon  his 
honour  it  is  a  new  one ;  this  (being)  the 
third  time  he  has  attempted  to  impose 
old  questions  upon  us  1'*    A  correspond- 
ent is  informed  in  No.   7»  that  **  the 
question  about  the  conical  tub  is  inad- 
missible for  two  reasons;  first,  because 
it    is   in    Dr.  Hutton's    Mensuration; 
secondly,  because  it  is   in  the  Ladp*e 
Diary  for  the  present  year ;"  in  a  sub- 
sequent number   two    '*  gentlemen  are 
respectfully  informed  that  their  solutions 
are  not  right  ;*'  whilst  at  the  conclusion 
of  the  work  an   '^  angry  fellow'*  who 
'*  gives  his  instructions  in  a  very  peremp- 
tory manner  to  have  his  answers  to  two 
questions  printed,*' and  refers  to  <*Dr. 
Hutton*s  Course  for  finding  the  centre 
of  gravity  of  the  hoof  of  a  cone,*'  is 
gravely  told  that  in  the  place  cited  the 
Editor  can  only  find  **  a  rule  for  finding 
the  centre  of  ^avity  of  a  briek-wall !" 
and  that  it  is  *'  fortunate  the  book  was  at 
hand,  otherwise  the  error  might  have 
passed  to  the  discredit  of  the  person  and 
the  Editor.**     Lastly;    <'the   Prize  of 
eight  JReceptacIes**  is  awaided  **to  Poe- 
ticus  for  pirating  a  question  from  Mar' 
tin*s  Magazine  !!" 

II.  Postage,  This  was  a  serious  mat- 
ter  in  those  days,  and  the  officials  at 
the  various  offices  were  as  much  alive 
to  business  and  as  fond  of  fleecing  a 
luckless  offender  then  as  now.  In  No. 
3  a  correspondent's  letter  "weighed  an 
ounce,  on  which  account  it  was  charged 
two  shillings ;  the  same  gentleman*8  «m- 
gle  letter  was  charged  double  the  time 
before,  on  account  of  its  being  rolled  up 
so  thick,"  Subsequently  we  find  "a 
young  gentleman**  writing  ** postage 
unpaid"  and  also  that  '*Mr.  Nicholson'a 
letter  came  unpaid,  although  he  wrote 
post-paid  upon  it ;  I  (the  Editor)  sup- 
pose the  person  he  sent  it  by  kept  the 
money.**  This  would  seem  to  have  been 
no  uncommon  case,  for  No.  10  contains 
a  caution  to  correspondents  to  *'  take 
care  who  they  send  tneir  letters  by  to  the 
office,  as  two  came  unpaid  this  time,  with 
**  postage  paid  **  wrote  on  them ;  another 
paid  fourpence,  but  being  double^  was 
charged  eightpenoe;  and  one  came  to 
hand  over  weighty  charged  two  shiWmge^ 
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but  was  not  taken  in.*'  Such  exoewive 
charges  for  postage  roust  not  only  have 
tended  materially  to  repress  correspond- 
ence, but  have  formed  a  serious  oostacle 
to  the  continuance  of  such  periodicals. 

III.  Disappointed  Correspondents, 
&c. — These,  of  course,  are  neither  "few 
nor  far  between."  No.  2  announces  the 
receipt  of  several  letters  which  '*came 
too  late  to  be  made  use  of  this  time,** 
amongst  which  is  a  bulky  one  from  *'  Mr. 
Thomas  Nield,  master  of  a  boarding- 
school  at  Hawarden,  Flintshire,''  and  an 
extensive  contributor  to  scientitio  perio- 
dicals. Succeeding  numbers  contain 
similar  records  of  disappointed  hopes 
and  blighted  ambition.  The  Editor  is, 
indeed,  "sorry  they  wrote  too  late,*'  but 
this  is  only  a  poor  compensation  for  the 
numerous  holocausts  annually  offered  on 
the  altar  of  necesaity.  At  last  a  fire 
breaks  out  at  "  Astley*s,"  and  a  host  of 
contributors  are  informed,  in  the  middle 
of  the  last  page  of  No  8,  **  that  a  parcel 
containing  their  letters  waa  lost  the  night 
the  fire  happened,  on  which  account 
many  ingenious  pieces  are  lost;"  whilst 
at  the  bottom  of  the  same  page  the  letters 
are  said  to  be  *'  fiiund,  and  shall  be  made 
use  of  next  time.**  Upon  this  announce- 
ment making  its  appearance,  **  a  person 
of  York"  asks  the  Editor  if  he  supposes 
the  correspondents  to  the  Receptacle 
'*  so  ignorant  as  not  to  know  that  a  whole 
page  is  printed  at  once  ?  "  The  reply  is 
promptly,  '*No,  I  do  not,  though  I 
think  them  less  ignorant  than  the  querist; 
or  he  would  have  known  that  not  one 

Sge,  but  twelve  are  orinted  at  once.*' 
e  then  exnlains  that  tne  last  line  of  the 
Eage  was  added  after  the  rest  of  the  page 
ad  been  set  up,  *'  thinking  it  needless 
to  take  the  remarks  asunder  again."  In 
addition  to  the  usual  duties  of  tuition, 
&c.,  Mr.  Whiting  appears  to  have  offi- 
ciated as  caterer  on  some  occasions  for 
curious  contributors ;  but  his  labours 
were  not  always  appreciated.    A  '*  young 

gentleman,"  it  seems,  bad  written  to 
im,  **  postage  unpaid,**  for  a  *'  Gentle- 
mam's  and  a  Lad^s  Diary,  with  stip- 
pkmcht,^*  which  were  accordingly  "  ms^de 
up  into  a  parcel,  paid  for  booking,  and 
sent  by  the  coach,  as  per  advice,"  the 
aforesaid  voung  gentleman  engaginff  to 
call  upon  Mr.  Whiting  and  pay  for  them 
before  the  next  number  was  published. 
This  not  being  done,  he  is  here  threat- 
ened with  the  '*  publication  of  his  name," 


which  in  No.  8  turns  out  to  be  "  J.  T. 
Hughes,  who  is  gone  to  college  to  be 
cured  of  his  meanness,  if  curable,  which 
we  much  doubt."  Mr.  Hughes  added 
ingratitude  to  neglect,  for  he  took  '*  much 
pains  to  calumniate  the  Receptacle  be- 
fore he  left  the  north.*'  In  No.  11,  *'an 
ingenious  correspondent  observes,  that 
Mr.  Hampshire  has  a  right  to  be  c  ffended 
at  two  things ;  viz.,  first,  for  not  placing 
his  solution  of  Qnes.  110,  page  146, 
Delights,  in  a  belter  place,  that  is,  last ; 
secondly,  for  not  havmg  said,  answered 
by  Mr.  Hampshire  only."  *<  The  Edi- 
tor," however,  '*  does  not  see  why  page 
146  should  not  possess  equal  merit  with 
page  156 ;  *' — **  a  star  of  the  first  mag- 
nitude will  shine  equally  conspicuous, 
whether  in  the  head  or  tail  of  a  constel- 
lation;" and  '*  has  a  better  opinion  of 
Mr.  Hampshire's  judgment  than  to  sup- 
pose he  could  be  offended  at  any  such 
trifles ! "  This  last  sally  was  thoroughly 
decisive,  and  henceforth  the  "  Master  of 
Keppel  House  Seminary  "  was  permitted 
to  pursue  the  '*even  tenor  of  his  way" 
without  further  molestation. 

Questions  — The  first  series  of  mathe- 
matical questions  in  this  periodical  extend 
from  1  to  368  inclusive ;  besides  these, 
there  are  64  not  numbered  consecutively, 
so  that  the  total  number  of  questions  is 
432,  most  of  which  received  solutions. 
In  No.  10  it  was  proposed  to  publish 
'*  No.  12  of  the  Delights,"  and  No.  20 
contains  a  collection  of  20  questions  to 
be  answered  in  No.  13  of  that  work  x  this 
does  not  seem  to  have  met  with  the 
approbation  of  the  correspondents,  and 
as  *'  very  few  solutions  were  sent,"  the 
project  was  abandoned.  The  first  set  of 
20  questions  were  mostly  selected  from 
**  Davison* s  Repository,'*  a  periodical 

£  rejected  by  "  John  Davison,  Teacher  of 
lathematics,"  author  of  '*  A  Compre- 
hensive System  of  Algebra,"  '*  A  New 
System  of  Arithmetic,"  &o. ;  but  in 
consequence  of  this  gentleman's  decease, 
only  ono  number  was  published,  and 
*'  they  had  not  received  any  solutions." 
The  subjects  to  which  the  questions  re- 
late, embrace  the  whole  circle  of  mathe- 
matical science  as  taught  at  the  period. 
The  well-known  names  of  Lowry,  Gre- 
gory, Swale,  CSampbell,  Leybourn,  Hamp- 
shire, Sanderson,  &c.,  are  of  frequent 
and  extensive  occurrence  in  the  first  two 
▼olumes,  and  hence  it  may  readily  be 
inferred  that  the  geometrical  exeroiaet 
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are  both  numerous  and  faluable.  Many 
of  Mr.  Lowry's  earlier  spherical  re- 
searches arc  published  in  the  Receptacle, 
and  the  honours  of  solution  are  frequently 
diTided  between  the  proposer  and  Mr. 
William  Armstrong,  another  of  Mr. 
Howard's  able  pupils.  Dr.  Gregory's 
contributions  to  the  mathematical  de- 
partment commence  with  No.  2  (August, 
1791),  and  are  probably  amonj?  the  ear- 
liest printed  compositions  of  that  after- 
wards distinguished  author ;  being  three 
years  earlier  than  those  instanced  by  the 
writer  of  his  memoir  in  the  Penny  Cy^ 
clop€Bdia  Supplement,  He  soon  after 
appears  as  '*  Master  of  a  Boarding- 
School,"  and  "  Land  Surveyor,  Yax- 
ley.'* Colin  Campbell,  Esq.,  author  of 
"  Mathematical  Lucubrations"  com- 
menced bis  career  at  the  same  time, 
being  then  ''a  pupil  in  Mr.  Howard's 
school,  Carlisle.**  The  name  of  the  late 
venerable  Dr.  Dal  ton  also  occurs  in 
several  of  the  first  numbers,  and  No.  8 
(August,  1794)  contains  several  articles 
from  the  pen  of  "J.  H.  Swale,  of  Becca 
Lodge,  near  Aberford,  Yorkshire." 

Ques.  81  demonstrates  the  formula 
tan.  A  +  tan.  B  +  tan.  C»tan.  A  tan.  B 
tan.  C ;  it  was  proposed  by  **  Mr.  Gar- 
rard, at  the  Union  Observatory,  Den- 
mark Hill,"  and  answered  in  the  rude 
notation  of  the  time  by  Messrs.  Hulland, 
Hewitt,  Park,  and  Keith. 

Ques.  55  is  proposed  by  Mr.  Keith, 
and  requires  a  demonstration  of  the  fol- 
lowing theorem : — *•  If  two  perpendicu- 
lars be  demitted  from  any  point  within 
an  equilateral  triangle  upon  the  opposite 
sides,  the  sum  of  the  squares  of  those 
perpendiculars,  together  with  their  rect- 
angle, is  equal  to  three-fourths  of  the 
square  of  the  distance  of  that  point  from 
the  included  angle  of  the  triangle."  It 
was  solved  by  Messrs.  Garnett,  Bell, 
and  Ryley ;  the  Editor  also  remarks  that 
<*  the  point  may  be  given  anywhere 
within  the  circumscribing  circle." 

Ques.  62,  by  Mr.  Thomas  Glanville, 
requires  a  satisfactorjr  proof  that  "an 
infinitely  small  quantity,  taken  an  infi- 
nite number  of  times,  is  equal  to  9i  finite 
quantity."     Mr.  Ry ley's  proof  is  based 

m 
upon  the  equation  "Z^Pt  when  n  is  sup- 
posed to  become  infinitely  small,  and  Mr. 
Lowry  observes,  **  it  is  upon  this  princi- 
ple that  the  whole  science  of  geometry 


belongs ;  for  a  line  is  made  up  of  an 
infinite  number  of  points,  infinitely 
small;  a  plane  is  made  up  of  an  infinite 
number  of  lines  infinitely  narrow  ;  and 
a  solid  is  made  up  of  an  infinite  number 
of  planes,  infinitely  thin  : — consequently 
an  infinitely  small  quantity  taken  an 
infinite  number  of  times  is  equal  to  a 
finite  quantity." 

Ques.  108  is  proposed  by  "L.L.D., 
F.R.S.,*'  and  requires  a  geometrieal 
demonstration  that  **  if  O  be  divided  by 
O  the  quotient  may  be  cither  O  or  any 
other  given  quantity  ;'*  a  solution  by 
Mr.  John  Grifiirh  is  here  transcribed. 
*^  With  radius  ~half  the  given  quotient 
describe  a  semicircle  ACB,  in  which 
inscribe  the  triangle  ACB,  then  by  the 
circle  It  will  be  AD:  CD::  CD:  BD, 
where  CD  is  a  perpendicular  demitted 
from  the  right  angle  C.  That  is  CD^  4- 
AD=BD;  but  when  AD-0;  CD  will 
become  so  too,  and  BD»AB»(0xO) 
+0  J  which  was  to  be  proved." 

Ques.  189  is  another  by  "L.L.D., 
F.R.S.,*'  requiring  a  simpler  demonstra- 
tion that  •*  the  fluxion  of  *^  is  2« :"  it 
was  answered  by  Mr.  G.  Sannderson, 
and  a  similar  inquiry  forms  Ques.  85  of 
the  Western  Miscellany. 

Ques.  154  by  Mr.  John  Fletcher,  of 
Liverpool,  inquires  *'  through  what  curve 
a  circle  must  roll,  that  a  point  in  its  cir- 
cumference may  describe  a  right  line.*' 
A  solution  was  furnished  by  Mr.  John 
Ryley,  of  Beeston,  afterwards  editor  of  the 
Leeds*  Carrespondeni.  The  same  inquiry 
forms  Ques.  63,  Leyhoum^s  Repository^ 
N.S. ;  Problem  6,  p.  4,  Oaskin's  Geo- 
metrical  Problems^  and  is  extended  to 
the  locus  of  any  point  within  the  circle 
by  Mr.  T.  Elliott  in  Ques.  144  of  the 
Educational  Times. 

Ques.  164-5-6,  are  proposed  by  Mr. 
Olinthus  Gregory  as  examples  of  the 
"  Use  of  the  Sliding  Rule."  an  excellent 
treatise  on  which  he  prepared  aboot  this 
time.  The  work,  however,  was  never 
published,  and  still  remains  in  manu- 
script. 

Ques.  169  relates  to  Equation  of  Par* 
ments,  and  was  re-proposed  from  the 
Lady's  Diary  by  Mr.  Thomas  Todd. 
This  subject  seems  to  have  attracted  con- 
siderable attention  about  this  time,  and 
various  forms  of  the  inquiry  are  dis- 
cussed with  more  or  less  acrimony  In 
almost  all  contemporary  periodicals. 

Ques.   188  is   the  one  for  piratfng 
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whieh  the  nriie  of  eight  lUeepiaeles 

was  awarded  by  Poeiicug.  It  is  "  Ques. 
366  of  Martinis  Correspondence,  and  a 
solution  by  G.  Cetii  (Mr.  Wales)  may 
be  seen  at  p.  83].,  vol.  iy.*'  Mr.  O.  G. 
Gregory  appears  to  have  been  the  Edi- 
tor's informant  on  this  occasion. 

Ques.  203,  204,  **  were  first  proposed 
at  the  end  of  an  ingenious  little  work, 
entitled  the  Antecedental  Calculus,  by 
yasi«<G/0nt«,^tfg.,M.A.,F.R.S.*'  Con- 
structions were  furnished  by  Mr.  Arm- 
strong, but  these  not  appearing  satisfac* 
tory,  several  *'  corrections  and  remarks  " 
are  added  by  the  proposer,  Mr.  Lowry, 
in  the  succeeding  number.  They  relate 
to  the  construction  of  triangles  when  the 
cubes  of  the  sides  are  concerned,  and  are 
connected  with  Ques.  983,  1007,  Lady's 
Diary. 

Ques.  256  is  proposed  by  Mr.  John 
Knowles,  of  Liverpool,  the  projector  and 
Editor  of  the  first  two  numbers  of  the 
Student^  and  states  that,  *'  if  from  any 
point  P,  in  the  diameter  AB  of  a  circle 
continoed,  any  line  be  drawn  to  cut  the 
cirele  in  C  and  again  in  D,  and  DE  be 
drawn  perpendicular  to  AB,  to  out  the 
circle  in  £,  and  EC  joined,  then  C£  will 
always  cat  the  diameter  in  the  same 
point  G."  Two  demonstrations  are  given 
by  J.  H.  Swale,  and  the  property  itself 
is  obviously  a  simple  case  of  Poles  and 
Polars  in  reference  to  the  circle.  The 
question  was  proposed  by  Mr.  Knowles 
in  the  British  Diary  for  1796,  but  owing 
to  the  discontinuance  of  that  work,  it 
was  here  re- proposed:  it  afterwards 
appeared  as  No.  7  in  the^r#/  number  of 
the  StudeiU^Aii^  also  forms  Theorem  xiii., 
pp.  d9-60of  MuUsr'sMaihematics,  1748. 

Ques.  269  provea  the  following  pro- 
perty of  any  pentangular  figure;  '*join 
all  its  angular  points,  bisect  the  lines 
jcfining  tboee  points,  and  join  the  points 
of  bisection  ;  then,  thrice  the  sum  of  the 
squares  of  the  sides  of  the  figures  is 
equal  to  the  sum  of  the  squares  of  the 
diagonals,  together  with  four  times  the 
sum  of  the  squares  of  the  lines  joining 
thepoints  of  bisection.*'  Both  the  pro- 
position and  its  demonstration  are  given 
by  Mr.  Lowry. 

Ques.  11,  No.  23,  by  Mr.  Joseph  Hive 
proves  that  *'the  relation  existing  be- 
tween any  trapeaium  and  ita  greatest 
inscribed  rectangle"  is  as  2:1;  the 
relation  is  elegantly  deduced  by  Mr. 
Jeieph  Lewthwalte,  now  of  HeliHui. 


Ques.  9,  No.  24,  furnishes  a  ealeula- 
tion  to  Ques.  378,  No.  21,  Math.  Com- 
panion; a  proposition  which  has  been 
already  alluded  to  in  the  Mech.  May., 
current  volume,  p.  194.  It  was  here 
solved  by  J.  A.  Dotchen,  of  London, 
who  shows  the  existence  of  two  points 
equally  answering  the  conditions,  a  cir- 
cumstance, it  is  observed,  which  had  not 
been  noticed  by  Mr.  Simpson  in  his 
Geometry. 

Besides  the  preceding  there  are 
numerous  valuable  exercises  in  Spheri* 
cal  Geometry,  G^metrical  Analysis, 
Construction,  &o.,  but  of  whieh  no  ade- 
quate description  can  be  given  in  any 
reasonable  space  unless  something  were 
attempted  after  the  manner  of  Lawson's 
Synopsis ;  seeing  they  mostly  consist  of 
the  construction  of  triangles  from  given 
data.  The  questions  relating  to  Algebra, 
Mechanics,  Astronomy,  Trigonometry, 
&c.,  are  also  well  worthy  of  notice,  and 
contain  many  practical  examples  of  con* 
siderable  value  to  the  atudent. 

Contributors. —  Messrs.  Armstrong, 
Atkin,  Baines,  Barlow,  Barrow,  Bick- 
ford,  Birkbeok,  Birch,  Bosworth,  Brew« 
ster,  Bronwin,  Burden,  Campbell, 
Clarke,  Clifton,  Crosby,  Dal  ton,  Dawes, 
Davis,  Davison,  Dotchen,  Edwards, 
Elliott,  England,  Farey,  Fildes,  Fletcher, 
Garnett,  Gilbert,  Glendenning,  Gregory, 
Griffiths,  Hampshire,  Harvey,  Heard- 
ing,  Hewitt,  Hine,  Hughes,  Humber, 
Jerwood,  Keith,  Kemp,  Lamb,  Lewth- 
walte, Ley  bourn,  Lowry,  Maifett, 
Marrat,  Massey,  Martin,  Milner,  Mont- 
joy,  Nesbit,  Nicholson,  Nield,  O'Rior- 
dan,  Robarts,  Rodham,  Ryley,  Saunder* 
son,  Swale,  Taylor,  Thompson,  Todd, 
Tivers,  Veysey,  Weston,  Wolfenden, 
Wooloot,  Whiting,  Winward,  Wright, 
Wilkinson  (Richard),  8rc.,  lie. 

Publication.  —  The  publication  was 
originally  intended  to  be  half-yearly, 
viz.,  in  April  and  August  of  each  year ; 
but  owing  to  various  circumstances,  the 
work  was  issued  very  irregularly,  so 
much  so,  indeed,  that  the  26  numbers 
extended  over  a  period  of  not  fewer  than 
28  years.  The  greatest  portion  of  the 
three  volumes  were  '*  printed  by  W. 
Kemmish,  for  the  Editor,  and  sold  by 
T.  N.  Longman,  Paternoster  -  row, 
London. 

Thomas  Wilkinson. 

Boralty,  LftMUhire,  OetolMr  M,  ISM. 
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MBMOfR  OF  THS  LkTE  WILLIAM   HVRBOCK,  OF  SOHO.      BT  lOU  WILLIAM  SVOKLS. 

(Read  before  the  Inititation  of  Meebanlcal  Engineara,  Blnnlngham,  September  S3, 1850.) 


TIm  late  William  Mardook  was  bore  at 
Bellow  Mill,  near  Old  Camnock,  Aynhire, 
in  1754,  where  hii  father,  an  ingenious  man, 
earned  on  the  business  of  millwright  and 
miller,  and  also  occupied  a  farm  on  the 
estate  of  the  Boswell  family  of  Andiinleck, 
by  whom  he  was  much  esteemed  for  his 
integrity  and  ingenuity.  Little  is  known  of 
Mr.  Mnrdock*s  habits  and  pursuits  prior  to 
his  joining  the  establishment  of  Messrs. 
Bonlton  and  Watt,  at  Soho,  in  the  year 
1777,  then  in  its  infsnoy— bat  he  must, 
before  be  left  his  natiTe  country,  have  had 
oelebrity,  aa  he  was  employed  to  build  a 
bridge  OTer  the  Riter  Nith,  in  Dumfries- 
shire, a  Tery  handsome  stracture,  which  still 
exists.  His  talents  were  soon  justly  appre- 
eiated  at  Soho,  psrticolarly  by  the  cele- 
brated James  Watt,  with  whom  he  eon- 
tinned  on  terms  of  the  warmest  friendship 
to  the  time  of  Mr.  Watt's  death,  in  1819. 
After  a  short  residence  of  about  two  years  at 
Soho,  Messrs.  Boolton  and  Watt  appointed 
him  to  superintend  the  erection  and  under- 
take the  general  charge  of  their  engines  in 
Corawall,  where  he  erected  the  first  engine 
with  the  separate  condenser  in  that  district. 
In  the  year  1785,  he  married  the  daughter 
of  Captain  Paynter,  of  Rcdrnth,  Cornwall, 
and  had  four  children,  of  whom  only  one 
son  snrtives  ;  his  wife  died  in  1790  at  the 
early  age  of  twenty-fonr  yean.  In  1798. 
Mr.  Murdock  returned  to  Soho,  to  take  up 
his  permanent  residence,  and  superintend 
the  ereotion  of  the  machinery  at  Soho  Foun- 
dry, and  occasionally  the  erection  of  engines 
at  a  distance.  His  energies  to  further  the 
interests  and  celebrity  of  that  establishment 
were  not  used  in  Tain,  for  they  assisted  in 
no  slight  degree  in  procuring  it  a  name  cele- 
brated throughout  the  eiviUsed  world.  Mr. 
Watt,  in  his  "Notes  on  Dr.  Robinson's 
Treatise  on  the  Steam-engine,"  bears  testi- 
mony to  some  Talnable  ImproTements  by 
Mr.  Murdock,  and  others  are  recorded  in  a 
patent  he  took  ont  in  1799,  which  in- 
cluded : — 

1.  Boring  cylinders,  by  means  of  an  end- 
less screw  working  into  a  toothed  wheel, 
instead  of  spur  gear,  for  the  pnrpose  of  pro- 
ducing a  more  smooth  and  steady  motbn. 

2.  Steam  esses  for  cylinders  cast  in  one 
piece,  fitted  to  the  cylinder  with  a  corn- 
eal joint  at  top  and  bottom,  instead  of  being 
made  in  separate  segments  bolted  together 
with  canlked  joints,  aeoording  to  the  pre- 
▼ions  practice. 

3.  The  doable  D  slide  ralve  in  place  of 
the  four  poppet  TalTes  in  Mr.  Watt's  doable 
•nginei  for  the  p«rpoi«  of  simplifying  the 


eoostrnction  and  working,  and  saving  the 
loss  of  steam  in  the  two  steam  chests  at  each 
stroke ;  also  the  cylindrical  valTe,  for  the 
same  purpose,  with  a  revolTing  motion« 
either  oontinuousi  or  reciprocating  throagh 
part  of  a  circle. 

4.  A  rotary  engine  was  also  included  in 
this  patent.  Mr.  Murdock  had  one  of  these 
engines,  of  abont  a  half-horie  power,  set  to 
work  abont  1802,  at  the  Soho  Foundry,  to 
drive  the  machines  in  his  private  workshop* 
and  it  continned  there  for  abont  thirty  years* 
and  often  in  nearly  constant  work,  and  was 
found  to  work  well. 

Now  that  locomotive  steam  engines  applied 
to  carriages  have  become  so  extensively  used, 
it  is  proper  to  record  that  the  first  so  spplied 
was  made  by  Mr.  Mnrdock,  upon  the  prin- 
ciple descril>ed  in  the  4th  article  of  BIr. 
Watt's  specification  of  1769  (since  adopted 
in  all  engines  for  that  purpose);  and  this 
was  seen  in  1784,  by  persons  still  living, 
driving  a  model  wsgon  round  a  room  in  his 
honae  at  Redruth,  where  he  then  resided* 
This  original  engine  was  frequently  exhibited 
by  him  to  friends  at  his  house  at  Handa- 
worth  ap  to  the  time  of  his  death.  It  Is 
■till  in  working  order,  and  ia  exhibited  to 
the  present  meeting.  It  was  oonstrnoted 
entirely  by  his  own  handa. 

At  the  time  that  he  was  making  experi- 
ments with  his  locomotive  engine,  he  greatly 
alarmed  the  clergyman  of  the  parish  of 
Redruth.  One  night,  after  returning  from 
his  duties  at  the  mine,  he  wished  to  put  to 
the  test  the  power  of  his  engine;  and  aa 
railroads  were  then  unknown,  he  had  re- 
eoarae  to  the  walk  leading  to  the  church, 
sitnated  abont  a  mile  from  the  town.  Thu 
was  rather  narrow,  but  kept  rolled  like  a 
garden  walk,  and  bounded  on  eaeh  aide  by 
very  high  edgea.  The  night  waa  dark,  and 
he  alone  sallied  ont  with  his  engine*  lighted 
tlie  fire  or  lamp  under  the  boiler,  and  off 
started  the  locomotive  with  the  inventor  in 
,  fnll  chase  afker  it.  Shortly  after  he  heard 
distant  and  despair-like  ahouting:  it  was 
too  dark  to  perceive  objects,  but  he  soon 
foand  that  the  oriea  for  aasistanoe  proeeeded 
from  the  worthy  pastor,  who  going  into  the 
town  on  business,  was  met  in  this  lonelj 
road  by  the  fiery  monster*  whom  he  sabee- 
quently  declared  he  took  to  be  the  Evil  One 
in  prtiprUt  ptnond.  Whoever  has  been  on 
one  of  oar  modem  railroads  on  a  dark  night* 
and  seen  an  approaching  train-^now  no 
novelty  may  eaa%  imagine  what  effBct  the 
awful  aight  woald  have  on  the  nerves  of  an 
elderly  gentleman  of  the  last  eentnry^  and 
althoogh  the  demon  wai  oi  email  dimenaimw, 
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y«t  it  was  a  total  ttrangtr,  and  quite  an- 
looked  for  in  •och  a  locality. 

Mr.  Mnrdock  is  ttUl  better  known  to  the 
p«hlie,  and  most  det«rTe«ny  so,  by  his  in- 
Tention  of  appljring  ihe  light  of  gas  from 
eoal  to  eonnomical  purposes.     la  the  year 
1792  be  employed  coal  gas  for  the  pnrpose 
of  lighting  his  boiise  and  offices,  st  Redruth, 
in  Cornwall ;  and  this  appesrs  to  have  been 
the  first  idea  of  applying  the  light  to  usefoi 
purposes,  although  the  gas  had  been  diseo- 
▼ered  and  obtained,  both  naturally  and  arti- 
fioially,  more  than  half  a  century  before. 
Mr.  Murdoch  at  that  time  manufactured 
the  gas  in  an  iron  retort,  and  oonTeyed  it  in 
pipea  to  the  different  rooms  of  his  house, 
where  it  wan  burned  at  proper  sperturea  or 
burners.     Portions  of  the   gas  were  also 
confined  in  portable  ressels  of  tinned  iron 
and  other  materi«ls,  from   which    it   was 
burned  when  required,  forming  a  moveable 
gaslight.     After  ▼arioua  experiments,  by 
which  he  prored  the  economy  and  coutc- 
nience  of  light  so  obtaieed  compared  with 
that  from  oils  or  aolmsl  substances,  he  per- 
fected his  apparatus,  and  made  a  public 
eihibition  of  it  by  lighting  up  the  front  of 
Mr.  Boulton's  manufactory  at  Soho,  on  the 
occasion  of  the  general  illumination  for  the 
Peace  of  Amiens,  in  1 80 1 .    He  subsequently 
lighted  up  some  cotton  mills  at  Manchester, 
banning  with  that  of  Messrs.  Phillips  and 
Lee ;  and  he  publiahed  a  paper  describing 
the  advantages  in  the  "  Philoeophical  Tran- 
sactiont"  for  1808,  for  which  the  Royal 
Society  presented  liim  with  their  large  Rum- 
ford  gold  medal. 

Mr.  Mnrdock  took  out  a  patent  in  1810 
for  boring  pipes  for  water,  and  cutting 
columns  out  of  solid  blocks  of  stone.  In- 
stead of  boring  out  the  whole  Inside  contents 
of  the  pipe,  a  solid  cylindrical  core  of  half 
an  inch  diameter  less  than  the  inside  of  the 
intended  pipe  is  cut  out  of  the  centre  of  the 
block  of  stone  by  a  cylindrical  crown  saw ; 
or  a  column  ia  formed  by  a  similar  process 
of  entting  it  out  in  its  finished  form  from  the 
centre  of  the  block,  leaving  the  rest  of  the 
•tone  in  the  form  of  a  pipe,  the  cores  of 
the  larger  pipes  being  available  for  columns, 
tbna  effecting  a  saving  of  labour  and  mate- 
riaL  A  machine  was  constructed  at  Soho 
Foundry  on  this  plan,  where  it  was  set  to 
work  ;  and  also  at  Mr.  Rennie's  works,  in 
London.  The  first  pipe  bored  was  of  mar- 
ble, and  proved  quite  soccessful.  The  patent 
was  subsequently  sold  to  a  company  In  Lon- 
don, with  the  object  of  supplying  water  of 
greater  purity  by  conduciing  it  through 
itone  pipea  Instead  of  iron.  Mr.  Mnrdock 
In  1802  applied  the  compressed  air  of  the 
blaat  engine  employed  to  blow  the  cupolas 
at  the  Soho  Foundry  for  the  purpose  of 


driving  tlie  lathes  in  the  pattern  shop,  by 
using  it  to  work  a  »man  engine  with  a  12  inch 
cylinder  which  was  connected  to  the  lathes, 
the  speed  being  regulated  as  required  by 
varying  the  admission  of  the  blaat.  This 
engine  continued  in  effectifc  uae  for  about 
thirty-five  years  and  was  only  discontinued 
on  the  occasion  of  an  alteration  of  the  shop. 

He  also  constructed  a  lift,  worked  by 
compressed  air,  for  the  purpose  of  raising 
and  lowering  the  castings  from  the  boring 
mill  to  the  level  of  the  foundry  and  the  canal 
bank,  which  continued  in  constant  use  for 
about  thirty  years. 

Mr.  Mnrdock  also  applied  compressed  air 
to  ring  Uie  bells  in  his  house.  A  small  brass 
cylinder,  1  inch  diameter,  wu  fixed  against 
tbe  wall  of  hb  room,  having  a  piston  in  It 
with  an  ivory  knob  at  the  top,  and  a  three- 
eight  inch  tube  was  carried  from  the  bottom 
of  the  cylinder  to  the  bell,  terminating  in  a 
similar  cylinder  and  piston,  with  a  clapper 
projecting  from  it,  which  struck  the  bell 
when  the  piston  was  driven  outwards  by  the 
first  piston  being  pushed  down.  He  had  a 
range  of  these  in  his  study  communicating 
with  each  room  of  his  house,  and  these  are 
still  in  eiistence,  after  having  worked  satis* 
factorily  for  thirty-five  years.  Sir  Walter 
Scott  having  once  lieard  them  descrii>ed,  waa 
so  much  pleased  with  the  plan  that  he  had 
his  own  house  at  Abbotsford  fitted  up  In  a 
simiUir  manner.  An  accidental  circum- 
stance that  Mr.  Murdoch  observed  of  some 
iron-bormgs  and  sal-ammoniac  getting  mixed 
together  in  his  tool  chest,  and  rnstfaig  his 
saw  blade  nearly  through,  led  to  the  Inven- 
tion of  the  cast-uron  cement,  that  has  since 
become  so  universal  and  Important  an  assist- 
ant in  the  construction  of  machinery,  and 
became  a  very  extensive  manu&ctuie  at  the 
Soho  works. 

He  made  several  experiments  on  the  pro- 
jectile power  of  high-preesure  steam,  and  a 
specimen  has  been  preserved  of  a  lead  ball, 
that  he  fired  from  a  steam  gun  against  the 
wall  of  the  Soho  Factory.  This  ball  is  now 
laid  before  the  meeting ;  It  Is  about  an  Inch 
diameter,  and  it  bears  the  date  of  the  expe- 
riment, 1803,  engraved  upon  it. 

So  completely  was  he  absorbed  at  all  times 
with  the  subject  he  had  In  hand,  that  he  was 
regardlesa  of  everything  else.  When  In  Lon- 
don, explaining  to  the  brewers  the  nature  of 
his  substitute  for  isinglass,  he  occupied  very 
handsome  apartments ;  he,  however,  little 
respected  the  splendour  of  his  drawing- 
room,  and  fancying  himself  in  his  laboratory 
at  Soho  Foundry,  proceeded  with  his  expe- 
riments, quite  careless  and  unconscious  of 
the  mischief  he  was  doing.  One  morning, 
his  landlady  calling  in  to  reoehre  his  orders, 
was  horrified  to  see  all  her  ssagnlfioeBt  paper 
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hanging  coTered  with  wet  ith  skins  hang 
np  to  dry,  tnd  he  was  oanght  in  the  fict  of 
pinning  up  a  cod*s  skin  to  undergo  the  same 
process.  Whetlier  the  lady  fainted  or  not 
is  not  on  record,  bnt  the  immediate  eject- 
ment of  the  gentleman  and  his  flsh  was  the 
oonseqnenee. 

When  engaged  In  any  of  his  fttvonrite 
pursnits,  no  man  coold  be  more  regardless 
of  his  person  and  appsrel  than  he.  Onoe, 
when  he  washnsily  employed  in  experiments 
on  gas*making,  he  was  hastily  ealled  to 
London.  After  dressing  for  the  jonmey  he 
conld  not  resist  taking  another  Isst  look  at 
the  progrees  of  the  gas  apparatne,  and  in 
doing  80  he  accidentally  dipped  the  tails  of 
hit  coat  into  a  tar  bneket  that  stood  by. 
This  was  of  little  consequence  to  him,  ibr 
at  that  time  a  sniff  of  ooal  tar  was  more 
gratefnl  to  his  eense  of  smell  than  wonld 
haye  been  all  the  odours  of  Arabia.  The 
weather  howcTer,  being  warm,  he  soon 
found  the  scent  waxed  more  potent  than 
pleasant,  and  he  readily  thought  that  when 
shut  up  in  a  coach,  the  other  passengers 
might  be  the  owners  of  noees  that  would 
not  properly  appreelate  the  merits  of  his 
favourite  preference.  He  got  into  the  coach 
first,  and  was  speedily  followed  by  three 
gentlemen  to  whom  he  was  unknown.  The 
coach  soon  became  a  perfeet  gasometer ;  he, 
however,  was  the  ilrst  to  fall  foul  upon  the 
proprietors  of  the  Tehicle  for  presuming  to 
use  pitch  instead  of  or  as  a  substitute  for 
paint  in  ornamenting  their  carriage*  At  the 
end  of  the  Arat  etage  the  guard  was  sent  for, 
and  upon  inquiry  it  was  actually  found  that 
pitoh  had  bad  been  employed,  which  com- 
pletely explained  the  cause  of  the  nuisance. 
After  passing  a  hot  summer's  night  close 
shut  up,  the  unfortunates  were  next  morning 
set  down  in  London,  an  abomination  to 
themselTea  and  to  thoae  who  were  unfor- 
tunate enough  to  come  near  them. 

In  the  year  181ft,  Mr.  Murdoch  erected 
an  apparatus  of  his  own  invention  for  heating 
the  water  for  the  baths  at  Leamington,  by 
a  droulatfoB  of  water  through  pipes  from  a 
small  boiler,  a  preoeee  since  adopted  exten- 
sively for  heating  buildhigs,  Hm  irst  eon- 
lervatory  heated  in  this  way  was  that  of  his 
son  at  Handsworth,  the  apparatus  of  which 
he  erected  abcsit  the  same  time,  and  It  re- 
naina  in  uae  to  the  present  dav.  The  heated 
water  is  conducted  over  the  building  by  a 
pipe  leading  horn  the  top  of  a  small  boiler, 
and  As  pipe  returns  to  the  bottom  of  the 
boiler,  deBveriof  the  eold  water  into  the 
Doiler. 

During  the  ereetlou  of  the  apparatus  at 
Leaafa^ton,  he  bmC  with  a  severs  accident, 
which  for  eomo  time  threatened  to  prove 
ihtd}  a  pondiVMi  cMt-lroa  pUte foil  upon 


his  leg  just  above  the  ankle,  and  neariy 
severed  the  lower  part  of  the  leg.  In  hie 
latter  years  his  foenlties,  both  corporeal  and 
mentsl,  experienced  a  gradual  decay,  and  bo 
lived  in  absolute  retirement  He  died  oa 
the  15th  November,  1839,  aged  8ft  years ; 
and  his  remains  were  accompanied  by  eeve* 
ral  old  and  attached  fnende,  and  by  the  work- 
men of  Soho  and  Mio  Foundry,  to  their  last 
abode  in  Handsworth  Church,  and  there  de- 
posited near  there  of  Mr.  Bonlton  and  of  Mr, 
Watt.  A  bust,  by  Chantrey,  servee  to  per- 
petuate the  remembrance  of  his  manly  and 
intelligent  features. 
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The  very  intereeting  loeomotlvn  rsfswud 
to  in  this  paper  wee  exhibited  in  action,  and 
was  examined  with  much  curiosity.  Th« 
gold  Rumford  medal,  also  exhibited,  la  • 
massive  piece  of  precious  metal,  its  intrinein 
value  being  about  ilfty  pounde.  The  rotary 
engine,  the  ball  -projected  by  steam,  and  • 
bust  by  Chantrey,  were  likewise  shown. 
These  are  in  the  possession  of  the  son  of 
Mr.  Murdoch.  The  reading  of  the  paper, 
and  the  exhtbltion  of  tbeee  evidencea  of 
mechanical  genius,  excited  great  interest. 

BlCgiHa'  aiLF-AOTlNO  tUHMA  UTOP. 

(lUgittortd  under  the  Aot  for  the  Protaeiion  ef 

ArticlM  of  Utility.  Guitftrui  Edward  Beeken, 
of  the  RsUway-etatloD,  Paddington,  C.E.,  Pro- 
prietor.) 

A  late  disastrous  case  of  eollltion  at  a 
milway  station,  which  appeared  to  have 
arisen  fh>m  some  carriages  that  had  been 
moved  to  a  siding  oat  of  the  waj,  bavlog 
got  back  upon  the  main  line— nobody 
could  exactly  tell  how«*ba8  given  rise 
to  tbe  present  very  clever  contrivance 
of  Mr.  Beckers,  of  tbe  Paddiogton  ter* 
minus  of  tbe  Great  Western  Line. 
By  means  of  this  stop,  when  once  a 
train  or  carriage  baa  been  moved  off 
a  main  line  to  a  siding,  it  eannnt  get 
back,  but  must  remain  there,  nnleas 
the  stop  is  wilfdlly  and  mslleioncly 
interfered  with.  Fig.  1  is  an  end,  fig.  i 
a  side  view,  and  fig.  3  a  plan  of  this 
stop,  AA  is  a  longitudmal  ratlwav 
sleeper.  BE  the  rail,  a  portion  of  whicn 
ia  cut  away  in  order  to  allow  tbe  stop  to 
enter  it,  as  shown  in  fig.  3.  C  is  a  stop 
wbieb  projects  over  tbe  rail,  and  is  fret 
to  move  in  one  direction  on  being  struck 
by  tbe  wheels  of  a  truck  or  carriage 
entering  a  siding.  The  slop  ia  moonied 
on  one  end  of  a  shaft  supported  in  a 
bearing  n,  which  shaft  cairiea  at  its  outer 
end  a  lever  D,  and  eonnter  weight  £. 
F  is  a  signal-dlso  attached  to  the  lever 
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D.  Tb«  Mtion  of  ihe  stop  is  *b 
folloiri :  —  SappoaiDg  a  CNrriage  lo  be 
■bout  entering  ■  liding  in  the  diree- 
tion  of  the  irrowi,  the  wheel*  come 
in  ooDtact  with  the  itop  C,  which, 
beins  frea  to  mo*e  forward  and  down- 
ward id  the  direction  of  the  irrow  6,  lies 
floab  with  the  rail,  and  atlowa  the  car- 
riage or  livin  of  carrlaKei  to  pus  on  iolo 
the  aidiDg.  With  the  forward  motion  of 
the  atop  tfatt  leier  D  ii  depretaed,  and 
the  weight  E  ooDsequenilj'  raJKd,  u 
■bown  by  the  dotted  linei,  6g.  2.    When 


the  ligt  carriage  hii  pused,  ihe  weight 
falla  down,  raiiea  the  lignal  lever,  and 
reiloret  the  stop  to  it*  origioal  poailion. 

When  it  ii  required  to  take  a  carriage 
or  train  out  of  the  aiding)  lh«  lever  must 
be  forciblf  preised  down  bj  hand. 

The  Uirecton  of  tbe  Great  Western 
Line  have  shown  oommeadable  promp' 
titude  in  the  adoption  of  this  useful 
invention.  It  waa  regiiler«d  only  last 
week,  and  idbt  already  be  seen  in  full 
operation  at  Paddtngtoo. 


Vr  have  received  the  following  noitea 
from  the  office  of  the  A  ttomey- Gene- 
ral:— 

The  Att«nie7-0eneral,  with  the  aaiant 
and  conearrmioe  of  the  Solidtor.Qenenil, 
hereby  givei  notioe  that  erery  penon  tpply- 
tnf  for  a  patent  after  the  Sod  day  of  No- 
vavber  initant,  will  be  laqaircd  to  dapoait 
in  tbe  oAIm  of  the  AltorMy-Omaral  or 
SolfaHf  Oeaeral  aa  MtUne  daaerlpUoa  in 
wtitiag  or  drawtng,  to  be  approvad  by  the 
Attorney- Qeneral  or  the  Bolidlor-Ganeial 
before  any  report  will  be  made  on   inch 

John  Rokh-lt, 


t,  lIH.UDDaln'fi 


It  la 


eelsely  what  the  Editor  of 


outline  ipe- 


tbis  Journal  r 
mined  before  tbe  late  Comniuion  on 
the  Privy  Seal  and  Signet  OfBce*.  "  At 
prpMnt  It  !■  only  in  oppoied  caies  that 
•n  entire  specification  ia  lodged.  *  ■ 
Yon  would  require  a  limllar 
ciflcaiion  to  he  deposited  i 
soil  not  raerelv  in  opposed  ensea  P  Pre- 
ciselv  %a."—Evid.  of  J.  C.  Mobtrlton, 
Although,  however,  thts  will  hence- 
forth place  all  patenteea  on  the  satne 
fooling,  and  put  an  end   to  that  fertile 


The  ehsngo  thna  Introdneed  (viewed 
by  itaelf)  I*  a  very  fblr  mm,  and  wUl,  w« 
Mve  iw  dmrbt,  be  tmlveiHlly  approvMl 
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source  of  abuse — open  patenit,  we  are 
far  from  thinking  that  it  will  meet  all  the 
difficulties  of  the  case.  It  is  still  an 
uiisettled  point  what  the  value  of  such 
an  outline  specification  is  when  lodged. 
The  question  has  never  yet  been  raised 
in  the  courts,  and  there  is  no  decision 
upon  it.  Must  a  patentee  adhere  to  it 
rigidly  both  in  letter  and  spirit?  Or 
may  he  alter,  amend,  or  amplify  ?  And, 
more  especially,  is  he  to  be  tied  up  from 
benefiting  by  any  second  thoughts  (pro- 
verbially the  best)  which  may  occur  to 
him  during  the  six  months  still  allowed 
him  to  enrol  his  final  specification  P  If 
it  be  the  intention  to  exclude  him  from 
the  benefit  of  such  second  thoughts,  how 
is  this  to  be  reconciled  with  the  existing 
rule  of  law,  that  a  patentee  must  disclose 
all  he  knows  respecting  his  invention  at 
the  date  of  enroilmg  his  specification^ 
under  pain  of  forfeiture  of  his  right? 
The  law-officers  of  the  Crown  can  clearly 
have  no  right,  of  their  own  authority,  so 
to  set  aside  the  law  of  the  land.  To  put 
their  present  change  of  practice  in  har- 
mony with  the  existing  law,  they  must 
do  something  more.  They  may  pro- 
vide, in  some  way  or  other,  protection  for 
these  second  thoughts,  or  they  may  have 
it  declared  by  legislative  enactment  that 
the  patentee  nedl  only  disclose  in  his 
specification  all  he  knew  at  the  date  of 
his  patent.  If,  however,  patentees  are 
still  to  be  entitled  to  have  their  *'  second 
thoughts,'*  we  shall  very  surely  meet 
with  frequent  eases  of  patentees  including 
all  they  can  borrow  or  steal  under  that 
category ;  and  if,  on  the  other  hand,  any 
inventor  is  to  be  at  liberty  to  refer  all  his 
knowledge  of  an  invention  back  to  the 
date  of  his  patent,  that  will  be  tantamount 
to  a  permission  for  him  to  tell  just  as 
much  or  as  little  as  he  pleases,  which 
would  he  subversive  of  the  whole  pur- 
pose for  which  patents  are  granted. 
£ither  way  we  arrive  at  a  result  which  is 
far  from  satisfactory ;  and  we  shall  not 
be  surprised  if,  in  the  end,  the  circum- 
stances of  the  case  should  dictate  the 
necessity  of  abolishing  outline  or  pro- 
visional specifications  altogether,  and 
requiring  of  every  patentee  to  enrol  a 
complete  specification  before  he  obtains 
his  patent.  We  should  in  that  case  be 
only  doing  like  our  neighbours — Eng- 
land being  the  only  country  where  the 
proviaioDal  practice  exists. 


ZNTaSTfOATION  OF  Mm.  BTLLS'S  AVt.*  FO» 
80LV-TN0  CUBIC  BftUATIONa.  BT  MB. 
BILLS. 

Sir, — It  is  only  this  mominf  that  my 
attention  has  been  directed  to  the  reqocst 
of  your  correspondent,  **P.  Q.,*'  that  I 
would  give  the  investigation  of  my  Role  for 
Solving  Cable  Eqaations.  I  at  onee  cooiplj 
with  his  reqaett,  and  send  yon  the  foUowiog 
investigation  of  it,  which  I  hope  yon  will 
ioiert  in  your  next  Number  :— 

Let 

x'  +  ttr'-fAr+e^o 

be  the  given  cubic  equation. 
Put 

«t  ■»!  a.  and  *,  «J  A, 
then  the  above  will  become 

In  this  Isst  equation,  substitute  y  -a^  for 
jr;  and  put 

A-*,-a;.  B-*  (a,*,-e),  and 

C-B-i-a^  A; 

then  we  shell  find  the  transformed  equation 
to  become 

»s+3Ay-2C. 

Applying  Cardan's  rule  to  this  latter 
equation,  and  putting 

D--/C«+A», 
we  find 


y-«-*/C  +  D+»VC-D| 


hence 


x»y— a^»>v^C-l-D-l-*^C-D-c^. 
Finally,  putting 

E-'-v^C  +  D,  and  F-'^C^HS, 

we  hafe  jr>BE<fF-*a^,  as  asserted  in  my 
Rule. 

I  am,  Sir,  yonrs,  flee., 

Samubl  Bill8« 
Hawton,  Not.  S,  1850. 
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PACiriC'^THB    IKTBNTIOK 
BABL  or  DUMDOKALD. 


AHD 
or   TBB 


(From  the  FrmUMn  Journal  for  September.) 

The  success  attending  the  use  of  this 
form  of  boiler  in  the  steamers  Atiantie 
and  PadfiCf  running  from  New  York  to 
Liverpool,  and  the  Osprey,  from  this 
port  to  Charleston,  has  called  the  atten- 
tion of  engineers  particularly  to  the  sub- 
ject I  and  althougn,  for  three  years  past, 
boilers  of  this  kind  have  been  gradually 
coming  into  use,  atill  it  waa  not  until  the 
raocesa  of  the  ateamera  above  named  that 


TMc  nrrsimoK  o?  b&bl  sdkmnau). 


srs 


entire  eonfldeoee  wu  plievd  in  them  for 
marine  purpowt.  The  oriirin  of  thtt 
which  IB  Mlled  new  is  at  all  timps  a 
■natter  of  interest,  and  hivitf^  examined 
a  few  worki  on  the  Rubjeer,  I  offer  eome 
remarks,  Eboning  the  progma  made  bj 
Ibe  inveniion  aince  ISIfA. 

TTheitrirerberedeHcribet,  auecewiTely, 
E*e'(  ipparaiui.  18-25  ;  Sleenatrup's, 
IS26;  Nolt'i,  1830;  Holiowaj'a,  1(135; 
Ball'i.  1841  )  and  then  proceeds  nt  foU 
lowi:] 

The  Earl  of  DandoDkld  patented,  J«n. 
Iff,  1843,  a  boiler,  a  longiindinal  aeciion 
of  which  i(  here  shown.    (Fig.  13.) 

The  Earl  aajt,  "  Thii  ogure  ihows  ■ 
•eelion  of  apparalna  fur  generating  aieam 
for  iteam  engini'B,  coaitruoied  according 
to  thia  part  of  mj  inveniion,  and  ihe 
apparatus  U  compoaed  parttj  of  tubea  or 
boiluw  aurfaeea,  the  interior  of  which 
are  open  toihe  water  ipaoca  of  the  boiler, 
with  which  the  tnbea  are  combined. 
Soch  bailer  or  outer  veaael  ma;  be  varied 
in  shape  so  long  ai  there  be  a  chamber 
aa  hereafter  deeeribed,  between  the  fur- 
naoe  and  lire-plaee  and  the  ehimDe;. 
K  K  ii  a  Bleam  boder,  which  may  be  of 
a  square  or  eylindrical  section,  or  other 
eoaveoient  figure ;  L  it  the  fire-place, 
M  M  M  M  is  a  rectangular  chamber, 
there  be^ng  a  Dambcr  of  lubea  or  hollow 
•orbeea  in  an  upright  potitioa,  through 
which  the  water  Sows  in  conaequenee  of 
the  water  therein  becoming  holier  iban 
other  parti  of  the  boiler.  The  heat  of 
the  Bre  paaaei  into  the  chamber  M  at  N, 
over  the  bridge  O,  at  the  end  of  the  fur- 
nace or  fire-place ;  and  the  paaaage  P, 
from  the  chamber  M  into  the  flue  or 
diimnej,  is  situated  aa  low  aa  poa- 
■ible,  in  order  that  the  greater  heat  of 
tbe  vapour*  maj  be  retained  in  the 
ehaniher  H  M,  for  it  will  be  readily 
nndentood  that  the  more  highly  heated 
Fig.  13.  Fig.  U. 


vapours  or  prodneti  of  camhoBllon  will 
occiipj  the  upper  part  of  the  chamber 
M  M,  and  the  draught  inio  the  chimney 
vill  only  carry  uff  I  he  cooler  pxrlsof  the 
vipciura,  Ihe  more  highly  hi'ated  being 
comparatively  in  m  quitacent  stale,  at  the 
upper  part  of  tbe  chamber  M ;  and  ll  is 
Ibe  peculiar  arrangement  of  the  chamber 
M  within  a  steam  boiler,  when  conlain- 
ing  lubes  or  hollow  aurfaces.  and  com- 
bined with  the  oatlei  P  into  tbe  chimney, 
BO  as  to  leave  a  coniiderable  space  above 
it  (for  the  more  highly  heated  vapour*  to 
be  retained  in  the  chamber  M),  whieh 
constitute*  tbe  peculiar  character  of  my 
invention.  Z  ia  an  opening  into  the 
chimney  at  the  upper  part  of  the  chaRt> 
her  M  M,  to  faciliinie  the  getting  up  a 
draught  when  flmt  lighiinga  Sre,  It  being 
eloaed  at  all  other  limes ;  ¥  is  a  steani 
pipe  in  connection  with  the  upper  part 
ofthe boiler, having astop-cock;  thiapipe 
ii  drilled  with  many  amall  holes  in  the 
direction  towards  the  chimney,  by  which 
Dumeroua  jets  of  steam  can  be  projected 
amongst  ihe  tubes,  in  order  to  sweep 
away  the  dust  and  ashes  when  required. 
I  would  remark  ih&t  it  is  not  neceaaary 
to  have  the  tubes  in  an  upright  pod- 
Such  is  the  Earl  of  Dundonald'a  ao- 
couac  of  his  iovenliun.  This  boiler  is 
superior  to  nil  that  have  preceded  it,  and 
ia  idaUietU  with  those  now  in  nae  on 
board  the  steatner  Otpr*y,  with  the  ex- 
ception that  her  boilers  have  not  the 
opening  Z,  or  ihe  iteam  pipe  Y,  both  of 
which  would  be  an  improvement.  The 
boilers  of  ihe  Atlaatic  and  Pacific  differ 
from  Ihe  above  in  having  two  furaaoes, 
one  above  the  other. 

In  Deeember,  1845,  James  Montgo- 
mery, of  Tenneaiee,  look  out  a  patent  for 
a  vertical  tohula  boiler,  which  ia  shown 
in  Sg*.  14  and  15. 

Fig.  IS. 
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His  claim  is  the  arranging  the  Are 
chamber  or  furnace  of  a  tubular  boiler 
at  the  aide,  bo  that  the  heat  shall  act  on 
the  upper  half  of  the  tubes,  in  combina- 
tion with  a  diaphragm,  or  partition,  and 
flue,  to  carry  o£P  the  flame,  heated  air, 
&c.,  to  act  on  the  lower  half  of  the  tubes 
after  acting  on  the  upper  half  as  de- 
scribed. 

He  also  claims  the  making  of  the 
bottom  of  the  boiler  of  a  conical  or  dished 
form,  with  the  mud  or  blow-off  vaWe  in 
the  lowest  part  of  the  concavity,  in  com- 
bination with  the  vertical  tubes  comma- 
nicating  with  the  bottom,  in  the  man- 
ner described,  to  permit  the  deposit 
of  the  sediment,  there  being  a  water 
space  surrounding  them  (the  tubes),  to 
induce  circulation  of  the  water  up  the 
tubes  and  down  the  surroandinff  space, 
to  wash  the  sediment  towards  the  mud 
or  blow-off  valve,  as  herein  described. 

From  the  drawing  and  specification 
the  boiler  will  readily  be  understood. 
Its  distinguishing  feature  is  the  use  of 
the  horisontal  diaphragm,  which,  being 
placed  about  midway  in  the  tubes,  causes 
the  Are  to  act  as  stated.  Several  of  these 
boilers  have  been  used  in  steam  vessels 
of  moderate  size,  and  for  stationary  en- 
gines ;  they  have  given  much  satisfaction, 
causing  a  considerable  saving  of  fuel 
where  they  have  been  used  in  the  place 
of  other  boilers.  Properly  constructed, 
this  is  a  very  good  boiler,  but  it  has  no 
advantages  over  the  boiler  of  Dundonald, 
and  I  think  the  diaphragm  plate  was 
introduced  to  correct  an  imaginary  evil, 
as,  in  Dundonald's  boiler,  the  lower  end 
of  the  tubes  can  never  be  overheated. 

Previous  to  this  time  there  hsd 
existed  much  prejudice  against  tubular 
boilers  of  any  kind  for  marine  purposes, 
but  the  success  attending  the  introduction 
of  horisontal  and  vertical  tubes  in  Eng- 
land, and  the  boiler  of  Montgomery  in 
this  country,  called  the  attention  of  those 
interested  in  marine  navigation  to  them ; 
and  when  the  steamers  Alianiic  and 
Pacific  were  begun  under  the  direction 
of  Mr.  E.  K.  Collins,  of  New  York,  he 
caused  a  large  number  of  experiments  to 
be  made  with  vertical  tubular  boilers  for 
use  in  salt  water.  The  performance  of 
the  steam-boat  Jonas  C.  Heartty  with 
Montgomery's  boiler,  was  carefully  noted 
for  several  days,  being  equal  in  lime  to  a 
trip  to  Europe. 

It  being  satisfactorily  asoertalned  that 
the  tubes  would  not  choke  up,  but,  on 


the  contrary,  would  keep  perfectly  free 
from  scale,Mr.  Collins  concluded  to  adopt 
some  form  of  vertical  tubular  boiler ; 
but  as  the  form  patented  by  Montgomery 
was  objectionable,  from  the  necessity  of 
returning  the  heat  below  the  boiler,  to 
unite  all  in  one  common  chimney,  there- 
by making  a  flue  arrangement  not  at  all 
satisfactory,  he  determined  to  test  the 
use  of  vertical  tubular  boilers  without  the 
diaphragm  plate,  being,  in  fact,  the  boiler 
of  Dundonald.  After  a  series  of  expe- 
riments, proving  that  there  was  no 
objection,  the  boilers  of  the  Atlantic  and 
Pacific  were  designed  by  his  Chief 
En^neer,  John  Farron,  Jun.* 

The  only  difference  between  these 
boilers  and  those  of  Dundonald  is  in  the 
furnaces,  which  are  here  doubled,  one 
being  above  the  other,  caused  by  the 
necessity  of  obtaining  more  grate  sur- 
face than  could  be  obtained  with  one 
range  of  furnaces,  the  objection  that  had 
been  urged  against  allowing  the  heat  to 
act  against  the  whole  length  of  the  tube 
having,  by  experiment,  been  found  to  be 
without  cause.  It  is  not  neoessary  to  say 
that  these  boilers,  so  far  at  least,  are  per- 
fectly successful;  the  short  passages 
made  by  these  ships  attest  the  fact.  At 
or  about  the  time  these  boilers  were 
designed,  Mr.  Montgomery  surrendered 
his  patent,  and  obtained  a  reissue,  dated 
August  l.5th,  1848. 

The  claims  made  in  this  re-issue,  and 
allowed  by  the  examiners  at  the  Patent 
Office,  are  in  number  four.  The  fir^t 
claim  is  for  vertical  tubes,  in  connection 
with  a  top  and  bottom  chamber,  and  with 
side  water  spaces,  made  singly  or  in  sec- 
tions \  this  covers  the  boilers  of  Steen- 
strup.  Hall,  and  Dundonald.  The  second 
claim  is  for  so  arranging  the  fomace  oat- 
side  the  tubes  that  the  greatest  heat  shall 
be  applied  at  their  upper  end,  and  the 
reduced  heat  at  their  lower  ends ;  this 
claim  and  method  of  arrangement  appears 
to  be  the  same  as  is  minutely  described 
by  Dundonald  in  his  patent.  The  third 
claim  embodies  the  first  part  of  the 
original  patent  granted  to  him ;  vis.,  the 
use  of  the  diagram  plate  midway  in  the 
tubes,  as  shown  in  his  drawing.  The 
fourth  claim  is  for  making  the  bottom  of 
the  boiler  conical  or  dished,  in  connection 
with  vertical  tubes,  etc. ;  this  is  aUo  a 
part  of  Dundonald's  patent,  for  he  dis- 


*  For  engnyings  of  thew  bollen,   tee  Meeh, 
Mag,,  No.  1398,  May  15,  ISfiO. 
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tinctiv  srates  that  big  boiler  maybe  made 
cylindrical  if  desired,  wbicb  of  course 
gives  the  dished  bottom. 

From  what  has  been  stated,  it  will  be 
seen  that  the  vertical  tubular  boiler  has 
been  nearly  twenty  years  in  reaching  its 
present  position,  beginning  with  the 
patent  or  Eve,  in  1825,  and  ending  in 
1843,  with  that  of  Dundonald.  I  say 
ending  /A«r«,  for  I  consider  that  his 
boiler  has  all  the  elements  of  success. 
The  boiler  of  Montgomery,  as  patented 
in  1845,  although  equally  as  effective  if 
properly  arranged,  has  no  advantages  as 
r^ards  economy  of  fuel,  and  is  simply  a 
modification  of  the  vertical  tubular 
boilers  that  preceded  it,  although  no 
doubt  patented  without  the  knowledge  of 
their  existence. 


FROOKBSS   OV    VARINB    aKOINMRfNO    IH 

AMBBfOA. 

Sir, — Since  the  publication  of  my 
paper  upon  "  Ocean  Navigation,"  in  No. 
1415,  1  have  been  favoured  (by  an 
obliging  reader  at  Manchester)  with  a 
copy  of  the  New  York  Courier  and 
Enquirer  of  September  21 ;  in  fact, 
published  upon  the  same  day,  and  con- 
taioiog  an  interesting  account  of  the 
work  now  in  the  hands  of  the  various 
engineering  establishments  of  that  city. 

It  professes  to  give  a  statement  of 
marine  engine  work  only,  but  shows  an 
amount  of  orders  perfectly  astonishing 
even  to  us ;  and  I  much  doubt  whether 
any  one  of  our  firms  could  boast  of  such 
a  list  as  that  classed  under  the  head  of  the 
"Novelty  Works,"  employing  1200  indi- 
viduals, and  having  orders  for  eight 
pairs  of  engines — the  largest  of  about 
900  horses  power  for  a  ship  of  3000  tons  ; 
the  smallest  about  300  horses  power, 
for  a  ship  of  800  tons. 

The  principal  portion  of  these  ma- 
chines  are  of  the  "  side  lever"  construc- 
tion, but  it  appears  that  the  *<  Allaire 
"Works  are  constructing  a  pair  of  oscil- 
lating engines  with  cylinders  85  inches 
diameter,  and  9  feet  stroke » 640  horses 
power,  fof  a  steam  ship  of  2200  tons, 
building  by  Smith  and  Dimon  for 
Messrs.  Howland  and  Aspinwall " — that 
the  *«  Novelty  Works "  are  making 
engines  of  similar  dimensions  for  the 
same  owners,  for  the  ship  Golden  Gaie^ 
of  1800  tons;  and,  further,  that  oscil- 
lating engines  have  been  tried  in  the  ship 
JfepuUuif  on  the  Paslfie  coasty  aad  foond 
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to  answer  so  well,  occupying  so  little 
space,  being  of  so  little  weight  when 
compared  with  lever  engines,  that  the 
before  -  mentioned  large  engines  have 
been  ordered. 

Thus,    my    concluding   prophecy   is 
realised— it  is  fact.     Our  brethren  in 
America  are  alive  to  the  advantages  to 
be  derived  from  a  more  efficient  and 
lighter  machine  than  the  old  fashioned 
**  beam  engine,"  and  they  will  make  its 
superiority  manifest,  to  our  utter  dis- 
comfiture,   whenever   they    come    into 
competition  with  os  in  Atlantic  naviga« 
tion.    Those  who  direct  the  affairs  of  the 
Cunard  Company,   and  of  the   Royal 
West  India  Mail  Company,  have  much 
to  answer  for,  by  an  outrageous  adhe- 
rence to  ancient  plans,  and  a  determined 
blindness    to    modem     improvements. 
Both   these  associations  may  fairly  be 
charged  as  conducive  to  the  suppression 
of  British  talent  and  superiority ;  at  the 
same  time  I  freely  confess  it  must  be 
considered  as  an  "  error  in  judgment " 
only,  because  their  inUrest  is  too  plainly 
opposed  to  their  past  actions. 

If  you  can  spare  space  for  the  inser- 
tion of  the  whole  steteraent  of  the 
Courier,  I  feel  convinced  that  it  will 
do  good,  and  show  us  that  we  must  be 
'*  up  and  stirring**  if  we  are  to  compete 
in  marine  engineering  with  our  active 
and  enterprising  relatives  of  America. 

I  have  hitherto  spoken  of  the  machi- 
nery only,  and  ascribed  American  supe- 
riority to  their  boilers  on  board  the  Atlan- 
tic ships.  But  if  there  is  truth  in  an 
able  article  published  in  the  Daily  New* 
upon  the  11th  ult.,  our  ships  vae  very 
inferior  to  theirs  in  model  and  design : 
"  The  American  ships  slip  down  the 
Mersey  with  scarcely  a  ripple  at  the 
bow— the  Britannia  goes  bowling  along, 
carrying  a  sea  before  her  sufficient  to 
swamp  a  revenue  cruiser." 

Allow  me  to  correct  a  paragraph  in 
my  former  letter  relating  to  the  price  of 
steam  engines,  which  I  find  has  been 
misunderstood. 

I  did  not  mean  to  assert  that  50/.  was 
a  proper  price  per  horse  power  for 
**  beam  engines,"  but  merely  to  illus- 
trate, that  if  so,  "oscillating  engines" 
could  be  made  for  one- fifth  less,  leaving 
an  equal  profit.  I  am  aware  this  is  under 
rather  than  above  the  truth« 

PasssuBB  HOT  PoYr. 
No? tmbei  5,  iaS9. 
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TBI  IZTKACT  RirSBRBD  TO  IN  THB 
P»B€IDINO  LBTTBR. 

The  Foundries  in  New  York. 

Below  we  give  a  statement  of  the  Tarions 
marine  and  other  large  engines  now  in 
oonrse  of  conttraction  at  the  severnl  ma- 
chine shops  in  this  citj.  The  first  success- 
fal  attempt  to  boilti  a  marine  engine  of  a 
large  class  was  that  constructed  for  the 
Raaslan  war  ateamrr  Kmmichaikaf  which 
was  followed^  after  an  interval  of  safer al 
jMrs,  hj  the  engine  of  the  steamer  South- 
§mert  of  Messrs.  Bpoflbrd  and  Tileston's 
Charleston  line.  The  success  of  this  engine 
was  speedily  followed  by  the  constrnotion  of 
others,  althongh  it  was  not  until  very  re- 
eently  that  entire  confidence  has  been  felt  in 
the  heavy  sea-enginea  turned  out  by  our 
foundries.  The  eminent  success  of  the 
Pteifie  and  Collin's  steamers  has,  however, 
given  an  impetus  to  that  branch  of  manu- 
faotares,  which  is  now  prosecnted  with  great 
activity, — the  largest  establishments  having 
more  orders  than  they  can  fill,  while  new 
eatablishments  are  every  day  going  into 
operation. 

The  use  of  cast  iron  for  shafts  and  other 
important  parts  of  the  steam  engine  and 
gearing  has  been  generally  abandoned,  and 
wrought  aobstituted,  at  much  greater  coat, 
but  still  with  economy,  as  cast  iron  often 
proved  treacherous,  onder  circumstancea 
which  involved  an  immense  loss  in  damage 
and  delay.  It  will  be  seen  that  several 
oedllatiDg  engines  are  in  course  of  constrnc- 
tioo.  These  engines  have  been  tried  with 
aucceas  in  the  steam-ship  Republic,  now  on 
the  Padflc  coaat,  running  in  Howland  and 
Aspinwall's  line,  and  so  well  satisfied  are 
those  gentlemen,  that  they  are  fitting  out 
two  new  ateam-ships  with  aimilar  enginea  of 
the  largest  class.  They  occupy  less  room, 
and  require  less  weight  of  metal,  than  the 
aide  lever  or  beam  engine— tlie  piaton  rod 
noting  directly  on  the  crank. 

The  building  of  iron  ateamers  ia  also  car- 
ried on  to  aome  extent,  being  confined,  how. 
ever,  to  vessels  of  a  small  class,  where  it  is 
an  otjeot  to  secure  the  lightest  draught  of 
water  poasible. 

There  is  perhsps  no  branch  of  industry  in 
which  there  has  been  so  rapid  and  so  healthy 
•B  increase  within  the  last  dwt  yean,  as  in 
that  which  is  the  subject  of  this  notice. 
The  American  machinists  have  long  been 
oelebrated  for  the  excellence  and  capacity  of 
their  river  engiof s,  and  the  marine  enginea 
of  our  builders  are  rapidly  obtaining  a  simi- 
lar celebrity. 

The  following  is  a  list,  alphabeticaUy  ar- 
nagcd,  of  the  principal  steam-engine  build- 
ing establishments.  There  are  several  others 
engaged  in  the  manufacture  of  small  sta- 


tionary enginea,  but  our  object  has  been  to 
allude  chiefly  to  marine  enginea :— - 

The  Allaire  Worhe, 

This  steam  engine  manufactory  and  foun- 
dry. No.  466,  Cherry> street,  is  conducted 
by  T.  F.  Secor  and  John  Breasted,  lately 
T.  F.  Secor  and  Co.,  and  is  one  of  the  oldest 
and  largest  estMblishments  in  the  country, 
oecupyine  42  lots  of  ground,  and  employing 
between  600  and  700  men.  This  establish- 
ment has  now  on  hand,  and  nearly  eom- 
pleted,  the  immense  engines,  boilera.  and 
other  machinery  for  the  ateam-ahip  BaJUiCt 
one  of  the  four  Collins'  U.  S.  mail  ateamcrut 
of  the  following  dimensions :— Two  cylin- 
ders, of  95  inches  diameter  and  10  feet 
stroke  of  piston,  with  four  large  tubular 
boilers,  with  32  fnrnacea  for  burning  coal. 
These  engines  are  among  the  largeat  marine 
engines  in  the  world — they  are  the  side  lever 
marine  engines,  wrought  iron  framea,  ahafts 
and  cranks,  wheels,  &c.  The  pistona  are  of 
composition,  weighuig  15,000  lbs.,  and  of 
great  strength. 

Also,  two  oscillating  engines  of  85  Inebea 
diameter  of  cylinder  and  9  feet  atroke  of 
piston,  for  a  steam>ship  of  2,220  tons,  build- 
ing by  Smith  and  Dimon  for  Howland  and 
Aspinwall,  with  four  iron  boilers ;  the  first 
pair  of  enginea  of  any  magnitude,  of  the 
oscillating  plan,  built  in  thia  country. 

Also,  two  side  lever  marine  eaginea  and 
boilers  of  65  inches  diameter  of  eylinder  and 
7  feet  atroke,  for  a  ateam-ship  bnUt  by  W. 
H.  Webb  for  Spofford  and  Tileston,  toge- 
ther with  a  number  of  enginea  of  amaller 
daases  for  river  boata,  factories,  flee.  ABBong 
the  latter  is  a  beautifol  and  compact  bori- 
sontal  engine,  to  be  used  in  driving  the 
presses  of  the  Onaier  and  Enqmrer, 

The  Arehimedee  Worh$. 

Messrs.  H.  R.  Dunham  and  Brovming, 
proprietors.  Their  main  worka  are  aitualed 
at  the  foot  of  North  Moore-street,  N.  R , 
and  the  branch  (where  the  principal  part  of 
the  heavy  work  ia  done)  is  located  at  the 
foot  of  38rd-atreet,  the  buildinga  of  whid!, 
including  the  one  in  North  Moors-atnct, 
occupy  over  50  lota  of  ground. 

This  firm  are  now  constructing  a  large 
marine  engine  for  the  ateam-ship  Pmeifie,  at 
the  ship- yard  of  Wm.  H.  Brown,  foot  of 
12th-street,  which  is  the /ortjf- third  engine 
which  they  have  constructed  for  ateamen 
built  by  Mr.  Brown. 

They  are    also   building  five   first-dass 
sugar-milla  and  enginea  ;  eleven  aubstantial      , 
steam-boilers,  and  a  number  of  wrought  iron     4 
gates  for  the  Navy  Yard  Dry  Dock  at  Brook- 
lyn, all  of  which  are  in  rapid  prooeaa  of 
construction. 

They  employ  over  300  men  at  all 
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of  the  year.  Since  the  fint  of  lett  JaDatry, 
over  100  tone  of  iron  have  been  melted  at 
these  works  each  month. 

Hie  bnsiness  of  Messrs.  H.  R.  Danham 
and  Co.  has  so  largely  increased  within  a 
few  years  past,  that  they  have  found  it 
neoessary  to  enlarge  their  upper  fonndry, 
and  are  now  about  commencing  operations, 

l%e  Chelua  Iron  Warkt, 

Measrs.  Mott  and  Ayres,  proprietors  of 
the  "  Chelsea  Iron  Works,"  have  recently 
erected  sereral  spaoioos  bnildings  in  26th- 
atreet,  near  the  North  Riter ;  and  about  the 
flrst  of  last  June  they  resumed  their  basiness 
that  had  been  interrupted  by  a  deitructiTC 
lire  oconrrlttgin  their  works,  in  25th- street. 
They  give  constant  employment  to  upwards 
of  300  mechanics,  and  the  amount  of  ma- 
ehinery  and  other  heavy  ironwork  turned 
out  in  the  course  of  a  year  is  enormous. 

At  these  works  is  an  iron  steam-boat 
rapidly  approaching  completion,  which  has 
been  built  for  the  Panama  Railroad  Com- 
pany, who  intend  to  place  her  on  some  of 
the  small  rivers  on  the  Pacific  coast.  She 
is  130  feet  in  length.  22  feet  beam,  5^  feet 
deep,  and  when  light  will  only  draw  13 
inches  of  water.  This  model  craft  is  to  be 
propelled  by  two  high-pressure  engines,  and 
when  finished  is  to  be  taken  apart  and 
ahipped  to  California  in  separate  pieces, 
which  will  be  riveted  together  again  after 
they  reach  their  destination. 

They  have  also  laid  the  keel  for  another 
Iron  steamer  for  the  same  Company,  which  is 
to  be  125  feet  long,  22  feet  and  8  inches 
beam,  7  feet  depth  of  hold,  and  will  be 
completed  and  ready  for  sea  in  ninety  days. 
She  is  also  to  have  two  high-pressure 
engines. 

Three  small  iron  crafts,  intended  for  shoal 
water,  are  also  ncArly  completed  at  these 
works,  for  the  Panama  Railroad  Company. 
Another  branch  of  their  business,  is 
manufacturing  "  Water  Doors;**  an  im- 
provement recently  invented  and  patented 
by  Mr.  Ayres,  the  object  of  which  is  to 
keep  the  fire  of  ocean  steamers  cool. — ^They 
recently  fitted  out  the  steam-ships  Aiianiie 
and  Poei/fc  with  this  excellent  improvement, 
and  are  now  making  the  same  for  the  Baliic 
and  Aretie,  of  Collins'  ocean  steamers. 

There  is  under  way  at  these  works  a 
patent  boiler,  invented  and  called  *'  Board- 
man's  Patent,"  which,  when  completed,  will 
be  sent  to  Plattsburgh,  in  the  northern  part 
of  this  state,  to  be  used  in  an  ezteufive 
steam  manufactory  of  cloths.  It  is  upon 
the  same  principle  as  the  one  used  at  the 
Phmklin  Forge  in  the  First  Avenue. 

A  vast  amount  of  gas  apparatua  is  manu- 
ftustured  by  Messrs.  M.  &  A.,  who  are  oon- 
itantly  overrun  with  orders  for  the  same. 


The  FfUton  Foundry  Iron  Worke, 

Pease  and  Murphy,  proprietors,  oocapy 
seven  lots  of  ground  on  Cherry-street,  three 
on  Corlaer*8-8treef,  and  three  on  Water- 
street.  The  namber  of  men  employed  in 
the  works  Is,  on  an  average,  250.  The 
yearly  consumption  of  material  in  this 
establishment  is  600  tons  of  cast  iron;  700 
tons  of  boiler  plate,  rod,  and  other  wrought 
iron;  700  tons  coals ;  200  tons  oopper  oom- 
position,  steel  rivets,  and  other  materials. 

At  this  foundry  there  la  now  building :— > 
One  boiler  for  the  steam-boat  Norwiekf 
North  River;  two  boilers  for  the  steam-ship 
Cardenas,  Island  of  Cuba;  two  boilers  for 
George  Law's  steam-ship  A/con  .*  one  boiler 
for  the  steam. ship  Kennebec,  Philadelphia 
outside  route;  one  boiler  for  the  steam- 
ferry  boat  Independence,  Catherine  Ferry ; 
two  engines  and  boilers  for  the  steam-ship 
Sophie,  for  California ;    five  high-pressnre 
land  engines  and  boilers,  of  different  sixes, 
from  twelve  to  fifty  horses  power,  for  sugar 
mills  ;  one  set  of  tanks  and  coal  shoots,  for 
the  steam-ships  Arctic  and  Baltic,  Collins' 
line;  one  36  inch  engine,   10  feet  stroke 
and  boiler,  for  California ;  one  boiler  and 
propellers  for  the  steam-ship  Ontario,  for 
California ;  three  large  lathes  for  the  shop ; 
six  tubular  boilers,  for  the  Hoe  Company 
and  others;  one  engine  and  boiler,  high 
pressure,  for  George  Ketchum,  besides  other 
work. 

Hogg  and  Delamaters's  ^tmdry. 

In  west  13th-atreet,  employs  about  250 
hands.  They  are  now  building  two  laiga 
boilers,  of  great  aixe,  for  the  ateam-boac 
Hendriek  Hudson,  and  the  machinery  for 
Captain  Stoddart's  propeller,  a  vessel  6\ 
1200  tons,  intended  to  ply  between  this  dty 
and  Liverpool,  now  in  course  of  being 
finished,  at  Perrine,  Patterson,  and  SUcka' 
yard,  Williamsburgh.  It  will  be  about  400 
hurses  power. 

Also  two  propellers  for  parties  in  Bast- 
port,  Maine,  for  two  vessels  building  there. 

In  addition  to  the  above,  they  have  in 
hand  a  very  powerful  steam  engine,  of  the 
largest  sise,  for  the  sugar  house,  now  in 
process  of  erection,  on  the  ruins  of  Wool- 
sey  and  Co.'s  sugar  house,  comer  of  South 
and  Montgomery-streets. 

The  Minmesota  Iron  and  Brats  Fkmndrg, 

Messrs,  V.  6.  Audubon  and  John  Staf- 
ford have  an  extensive  iron  and  brass  fouu- 
dry,  scale  manufactory  and  machine  shop 
located  in  26th.street,  between  the  10th  and 
11th  avenues,  where  they  manufacture  a 
great  quantity  of  machinery,  water  and  gaa 
pipes. 

The  buildings  of  this  firm  occupy  six  lota 
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of  groaod,  and  the  number  of  meofaaniei 
employed  Taries  from  50  to  75. 

The  most  important  feature  of  their  buti- 
ness  is  receiyini^  vast  quantities  of  copper 
ore  from  the  Minuesota  Mines,  along  the 
shores  of  Lake  Superior.  Tbisarticle  is 
brought  to  the  city  in  large  lumps  of  im- 
mense weight  and  smelted  at  these  worlds. 

Another  branch  of  their  business,  on  an 
extensive  scale,  is  the  manufacturing  bronze 
castings  of  every  description.  They  are 
now  finishing  a  large  and  beautiful  one  for 
Messrs.  Appleton's  new  edifice  in  Broad* 
way. 

Connected  with  this  establishment  is  a 
large  machine  shop  for  finishing  iron  rail- 
ingSi  and  all  kinds  of  iron  work,  from  a  rod 
to  an  engine. 

The  principal  portion  of  their  copper  ia 
told  and  used  in  this  city.  At  present  they 
have  several  thousand  dollars'  worth  ready 
for  smelting. 

Tke  Morgan  Iron  Workt 

covers  33  lots  of  ground,  one  block  entirely 
and  part  of  another,  at  the  foot  of  9th-8treet, 
£.  R.y  Charles  Morgan  proprietor.  Bm- 
ploys  about  600  men,  and  is  at  present 
manufacturing  one  pair  of  marine  engines  of 
66  inches  diameter  uf  cylinder,  and  8  feet 
stroke  of  piston,  for  Davis,  Brooks,  and 
Co.,  under  the  supervision  of  Capt.  William 
Skiddy.  The  vessel  is  building  by  Wester- 
velt  and  Mackay.  One  pair  of  inurine  beam 
engines,  of  42-ineh  cylinders,  10  feet  stroke, 
for  C.  Vanderbilt's  new  ship,  called  Prome- 
thetu,  built  by  Jeremiah  Simonson.  This 
vessel  is  now  at  the  dock,  receiving  her 
machinery,  and  will  soon  be  completed,  and 
will  probably  be  employed  in  the  California 
trade.  One  marine  beam  engine,  of  72 
inches  diameter  of  cylinder  and  11  feet 
stroke  of  piston,  for  a  vessel  building  for 
the  California  Steam  Packet  Company,  by 
Ferine,  Patterson,  and  Stack,  J.  Howerd 
and  Son,  agents.  One  engine  of  60  inches 
diameter  of  cylinder  and  12  feet  stroke  of 
piston,  for  the  Norwich  and  New  London 
Steam-boat  Company.  Vessel  building  by 
Lawrence  and  Sneeden,  under  the  superin- 
tendence of  Capt.  W.  W.  Coit,  will  soon  be 
completed.  Two  engines  of  56  inches  dia- 
meter of  cylinder  and  10  feet  stroke  of 
piston,  for  a  couple  of  steamers  building, 
one  by  Wm.  Collyer  and  the  other  by  Wea- 
tervelt  and  Maclcay,  for  Harris  and  Morgan, 
New  Orleans,  intended  for  the  Gulf  trade. 
One  engine  of  44  inches  diameter  of  cylin- 
der, 11  feet  stroke  of  piston,  for  Captain 
J.  B.  Coyle ;  to  run  between  Boston  and 
Portland,  Maine.  Two  small  sugar-mill 
engines — one  engine  of  26  inches  diameter 
of  cylinder,  for  towing  canal  boata  on  the 
Oneida  Lake.    Thia  ia  a  new  trade  lately 


engaged  In  by  one  of  our  eaterprisfaBg  citi- 
■ens,  Geo.  A.  Heyt,  and  bids  fair  to  be  a 
profitable  adventure. 

Also,  a  pair  of  marine  side  lever  engines 
of  80  Inches  diameter  of  cylinder  and  8  feet 
stroke  of  piston,  and  ao  inclined  engine  of 
34  inchea  diameter  of  cylinder  9  foet  stroke 
of  piston,  for  the  Union  Ferry  Company. 

There  is,  besides  the  above,  a  large  amount 
of  small  work  doing  at  this  establishment. 

Tho  Novelty  Work^ 

This  steam  engine  mannfaotory  and  fonn- 
dry,  at  the  foot  of  12th-Btreet,  conducted 
and  owned  by  Messrs.  Stiliman,  Alien  and 
Co.,  is  the  largest  establishment  of  the  kind 
in  thia  city.  There  are  now  employed  in 
those  celebrated  worka  1200  men,  in  the 
following  departments  i— - 

M8  iron  founders,  12  hoie  and  belt  maken. 

16  brass  founders.  3  painters. 
369  machiniBts.  6  masons. 
242  boiler  makers.  31  riggers. 

84  carpenters.  3U  labourers. 

27  coppersmiths.  6  cartmen. 

71  blacksmiths.  11  clerks  and  atorekeep- 

9  dtBughtsmen.  ers. 

1 7  metsdlic  life-boat  bull-  0  watchmen. 

dert.  24  pattern  makera. 

21  instrument  makers. 


Within  the  last  year,  more  than  iMie 
lion  dollars  worth  of  work  has  been 
spatched  from  this  establishment,  and  Mi 
Stiliman  and  Alien  have  refused  as 
more  in  consequence  of  not  being  able  to 
attend  to  it.  They  have  recently  been  ex- 
tensively building  Life  Boats,  and  it  Is  a 
branch  of  their  business  which  wiU  no  donbt 
increase  to  a  great  extent. 

This  establishment  hss  now  on  hand  a 
large  number  of  engines  and  other  machinery 
for  sugar  refiners,  &c.,  besides  the  following 
list  of  engines  for  new  vessels. 

The  steam-ship  Arctic,  of  3000  tons,  two 
side  lever  engines  95  in.  cylinder,  10  feet, 
stroke,  for  E.  K.  Collins'  line. 

The  steam-ship  FrmUsim,  of  2300  tons, 
two  side  lever  engines,  93  in.  cylinder,  8 
feet  stroke,  for  the  HsTre  and  New  York 
Line. 

The  steam-ship  Humboldi,  of  2600  tons, 
two  side  lever  engines,  95  in.  cylinder,  9  feet 
stroke,  for  the  same  line. 

The  steam-ship  Florida,  1300  tons,  one 
side  lever  engines,  75  inch  cylinder,  6  feet 
stroke,  Mitchell's  Savsnah  lAne. 

The  steam-ship  Alabama,  of  1300  tons, 
one  side  lever  engine,  76  in.  cylinder,  8  feet 
stroke,  for  tbe  same  line. 

The  steam>ship  Oolden  Gate,  1800  tons, 
two  oscillating  engines,  85  in.  cylinder,  9  lest 
stroke,  for  Howlaod  and  Aspinwall. 

The  steam- ship  Oolumhia,  of  800  tone,  two 
side  lever  engines,  67  in*  cylinder,  5  feet 
stroke,  for  the  line. 

The  steam-ship  Beny,  of  1000  toiii»  ooe 
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•MelevsrMgitte,  70  in.  eylinder,  8ft*  ttroke, 
for  SpoiTord  and  TUestoo. 

■PBCiriCATIOKS  or  BN0U8B  PATBNTS  BK- 
BOLLBD  DURING  THE  WBBK  BNDINO 
NOVBMBBA  7,  1850. 

RoBBBT  Dalolisb,  of  Olasgow,  mer- 
cbanc  and  caiico-prlnter.  For  certain  tm- 
pr99§meni9  in  printing,  and  in  the  appliea- 
iion  qf  celourw  to  eiik,  cotton,  linen,  wool' 
len,  and  other  textilefabrice.  Patent  dated 
May  1,  1850. 

Mr.  Dalglish  proposei  to  make  Tarione 
additiona  to  the  printing  machines  in  ordi- 
nary Bie,  10  that  after,  by  the  application  of 
the  eolonr,  the  "blanket"  has  been  ren- 
dered unfit  for  use,  it  may,  daring  the  print- 
ing operation,  be  washed,  and  present  a 
continnovs  clean  surface  for  receiving  the 
cloth  to  be  printed,  by  which  arrangement 
the  nse  of  a  web  interposed  between  the 
blanket  and  doth  is  dispensed  with. 

As  soon  as  a  piece  of  cloth  has  been 
printed,  the  blanket  on  which  part  of  the 
coloor  has  been  deposited,  comes  in  contact 
with  jets  of  water,  which  serye  to  loosen  the 
colour.  It  next  passes  under  seta  of  brushes, 
which  remoTc  a  portion  of  the  water,  thence 
nnder  a  pressing  and  sponging  roller,  nnd 
finally  over  an  endless  web  to  a  steam 
chamber,  or  OTcr  rollers  heated  by  steam, 
which  dry  and  fit  it  for  nse,  after  which  it 
again  undergoes  the  cleansing  and  drying 
operations. 

Mr.  Dalglish  obserres  that  he  is  aware 
that  waterproof  '* blankets"  have  been  pre- 
Tiously  washed  without  removal  from  the 
printing  -  machine  ;  but  this  waa  effected 
during  a  stoppage  for  the  purpose,  and 
consequently  involved  a  loss  of  time;  and, 
moreover,  that  it  has  been  attempted  to  wash 
in  a  similar  manner  the  grey  or  unbleached 
cloth  interposed  between  the  "  blanket " 
and  material  to  be  printed,  which  he  men- 
tions in  order  to  have  it  understood  that  he 
makes  no  claim  thereto.  He  disclaims  also 
any  of  the  mechanical  parts  of  his  own 
apparatus,  separately  and  individually  con- 
•idered,  but  claims— 

The  so  arranging  machinery  used  for 
printing  or  applying  colours  to  silken,  cot- 
ton, linen,  woollen,  and  other  textile  fabrics, 
that  the  "blanket,"  technically  so  called, 
aball  be  washed  during  the  printing  opera- 
tion, and  present  a  continuous  clean  aurface. 
thereby  dispensing  with  the  employment  of 
auy  interposed  material  between  the  blanket 
and  fabric  to  be  printed. 

GnSTAVB  EUGBNB  MlCHBL  GbBABD,  of 

Paris,  France.  Fior  improvemente  in  die- 
$olmng  eaomichoue  (India  rubber)  and 
guita  pereha.    Patent  datwl  May  7»  1860. 

The  object  of  this  invention  is,  by  the 
employment  of  certain  specified  tolvents,  to 


produce  .'lolntioiit   of  India   rubber  and 

gutta  pereha  which  shall  be  perfectly  plaitie, 
but  non-elastic,  and  whieh,  on  evaporating 
the  solvent,  shall  return  to  their  natural 
state.  For  this  purpose,  the  patentee  em- 
ploys sulphuret  of  carbon,  chloroform,  suU 
phnrie  ether,  naphtha,  spirit  of  turpentine, 
&c.,  in  combination  with  from  five  to  fifty 
per  cent,  of  alcohol,  or  spirit  possessing 
similar  qualities,  such  as  spirito  of  wood  or 
polatoes,  which  he  mixes  with  the  material 
to  be  dissolved  In  certain  proportions  vary- 
ing with  the  thiokneas  of  solution  required. 
India  rubber  is  dissolved  in  one  or  two 
days,  and  gutta  pereha  (which  is  warmed  in 
the  process)  in  from  two  to  four*  The  alco- 
hol introduced  into  the  body  of  the  material 
entirely  disintegrates  and  destroys  the  cohe- 
sion of  its  particles,  thus  allowing  any  im- 
purities to  settle  or  float  on  the  aurfaoe,  on 
removing  which  the  caontehouo  or  gutta 
pereha  is  found  in  a  perfectly  pure  state. 

The  patentee  observes,  that  the  principle 
of  his  invention  is  the  causing  of  certain 
materials  to  be  introduced  into  the  body  of 
the  rubber  by  means  of  a  solvent,  these 
materials  having  the  property  of  disuniting 
and  destroying  the  adhesion  of  the  particles 
of  the  rubber,  and  being  employed  either 
separately  or  in  combination  with  a  solvent. 

WBBLY  LIST  OF  NBW  BNOLiaR  PATBNTS. 

Matthew  Hodgklnson,  of  Red-ttreet,  near  New- 
eastle-ander-Lyne,  Stafford,  mine  agent,  for  im- 
provemente in  fiirnacet  or  apparatus  for  smelting 
ores  and  minerals,  and  for  the  making  of  pig  iron. 
November  2 ;  six  months. 

Victor  Emile  Warmont,  of  NeuUIy,  Seine,  France, 
for  improvements  in  dyeing  wool  and  other  fibrous 
materials  and  fabrics.    November  S ;  six  months. 

Joseph  Christian  Davidson,  of  Yalding,  Kent, 
brick-maker,  for  improvements  in  lime  and  other 
kilns  and  fbrnaces.    November  2 :  six  months. 

John  Matthews,  of  Kidderminster,  foreman,  for 
improvements  in  sizing  paper.  November  2 ;  six 
months. 

Jonaa  Bateman,  of  Upper-street,  Islington,  cooper, 
for  improvements  in  life-boats.  November  2 ;  six 
months. 

Archibald  Slate,  of  Woodside  Iron  Works,  Dud- 
ley, for  improvements  in  canal  navigilion.  No- 
vember 2 ;  six  months. 

Pierre  Antoine  Auguste  de  la  Barre  de  Nanteuil, 
of  Leicester-street,  Middlesex,  for  improvements  in 

S opening  carriages.  (Being  a  communication.) 
ov ember  2 ;  six  months. 

William  and  Colin  Mather,  of  Salford,  engineers, 
and  Ferdinand  Haselowsky,  of  Berlin,  Prussia, 
engineer,  for  improvements  In  machinery  for  wash- 
ing, steaming,  drying,  and  finisbiug  cotton,  linen, 
and  woollen  fabrics.    November  2;  six  months. 

John  Borland,  of  Norfolk-street,  Strand,  engi- 
neer, for  certain  improvements  in  weaving  machi- 
nery.   November  2 ;  six  months. 

John  State,  of  Wandsworth,  Surrey,  accountant, 
for  improvements  in  stoves  and  fUrnaces,  and  in 
chm.ney-pots  and  regulators.  November  2;  six 
months. 

John  Tatham  and  David  Cheetham,  of  Rochdale, 
Lancaster,  machine-makers,  for  certain  improve- 
ments in  the  manufacture  of  cotton  and  other 
fibrous  materials  and  fabrics  composed  of  tnch 
materials.    November  2 ;  six  months. 

Richard  Clyhoxn,  engineer  to  the  firm  of  D. 
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MadMn  and  Son,  of  St.  Geoiffe-ttieot  EMt,  Mid- 
dloMX,  for  ImprovemonU  in  wheel  carriages.  ( Being 
partly  a  commanieation.)   Nov  2;  six  months. 

James  Black,  of  Edinburgh,  machine-maker,  for 
a  machine  A>r  folding.  (Being  partly  a  communi- 
cation )    November  7 ;  six  months. 

Richard  Archibald  Brooinan,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  Fleet-street,  patent-agents, 
for  improvements  in  railways.  (Bdnga  commu- 
nication.)   November?;  six  months. 

Willism  Fairbalro,  of  Manchester,  Lancaster, 
civil  engineer,  for  improvements  in  cranes  and 
other  lilting  or  hoisting-machines.  November  7 ; 
six  months. 

William  Crane  Wilklns,  of  Long-acre.  Middlesex, 
engineer,  for  an  invention  for  lighMng  and  in  ap- 

Iiaratus  for  lighthouses,  signal,  floating,  and  harbour 
Ights.    November  7 ;  six  months. 

Samuel  Edwards,  James  Ansell,  and  Patrick 
Heyns,  of  Shadwell,  Middlesex,  en^neers,  for  cer- 
tain improrements  in  obtaining  and  applying 
motive  power,  and  in  pumps.  Nov.  7 ;  six  months. 
Geoige  Frederick  M orrell,  of  Fleet-street,  Lon- 
don, gentleman,  for  improyemenu  in  obtaining  and 
applying  motive  power,  and  also  in  pumps.  Novem- 
ber 7;  eix  months. 


John  Aliotander  Letew,  «>r   Boaton, 
gentleman,  for  certain  improTementa  in   aewing 
machines.    November  7;  stx  months. 

Benjamin  Gay  Bablngton,  of  Oeoiga-atreat, 
Hanover-«|Uue,  Miilflliwii,  Daator  of  HedleiM, 
for  improvements  in  prevantiBf  inematatiBa  af 
steam  and  other  boilers.  November  7 ;  sixMiffca. 

Robert  Clare,  Jan.,  of  Exehange-bulldinga,  Liver- 
pool, gentleman,  for  Improvementa  in  the  nunn- 
facture  of  metallic  casks.  November  7;  six 
months. 

John  Robinson,  of  Stepney,  Middlesex,  encfi 
for  improvements  in  liiting  and  moving  fiuma 
other  bodies,  and  in  apparatus  for  stealing  shipa 
and  other  vessels.    Norembcr  7 ;  ilx  montha. 

David  Christie,  of  St.  Jobn's-placa,  Broaghton, 
Salford,  Lancaster,  merchant,  for  improvemeots  in 
machinery  or  apparatus  for  preparing,  carding, 
spinning,  doubling,  twlstlnir,  weaving,  and  knit- 
ting ootton,  wool,  and  other  fibrous  substances,  alsa 
for  sewing  and  packing.  ( Being  a  communieatioa.) 
November  7;  six  months. 

Robert  Lucas,  of  Fumival's-inn,  London,  me- 
chanical draughtsman,  for  improvementa  in 
giaphie  and  printing  apparatus.    (Being  a  ( 
nieation.)    Novamber  7 ;  aix  "»**"*»»• 
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Swaine  and  Adeney Piccadilly,  Whip  ManuCscturers  Universal  whip^soeket. 

C,  A.,  and  T.  Ferguson  Mast  House,  Millwall,  Poplar...  Gun  carriage  to  facilitate  the 

training    and   working    ef 
heavy  guns. 

Chapman  and  Son  ......  Frith-street,  Soho-square Moveable  button. 

Laurie  and  Mamer Oxford-street,  Carriage-builders  Invisible  carriage  step. 

Earl,  Smith,  and  Co Sheflield The  triple  file. 

William  I^aschallas Budge-row  Pentagon  envelope. 

Isaac  Naylor Burton,  near  Bamsley Alarm  gun. 

John  Femihottgh  and 
Sons  ...........M.M.M...  Victoria  Works,  Duklnfleld ......  Double  fttmaea  amolce-hiimo 

fitg  horisontal  tube  atatm 
boBer. 
Willism    Curtia   Hug- 
man  Great  Ormond  -  street,   Queen- 
square  Portable  folding  tmat. 

George  Percy  Tye  ......  Birmingham Hyacinth  glau  and  support. 

David  Dutholt  and  Job 

Roof Flnsbury  Pavement   The  aerial  tent. 

Thomas    Lambert  and 

Son Short- street,  New-out,  Lambeth  Eeonomie  fountain  lamp. 

Robert  and  John  Gar- 
rard  M Loman-st.,  Gravel-lane,  South- 

wark Nautical  glaaed  felt  hat. 

William    Edward  Jen- 
kins  George-street,  Euston-square ...  Embossing  machine  for  alaaap- 

ing  with  ink  paper  and  other 
material. 
Edouard  Augukte  Jail- 
lard Bedford-street,  strand  Travelling  case. 

Browning  and  Rigby ...  Adelphi  Iron  Works,   Salford, 

Engineers Compound  cylinder  steam  en- 
gines. 
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MS8SR8.  oRMSttOb  ajIp  «iirMiftii's  VAXMmt  AWAmAToi  warn,  esANanro  tm» 

POSITION  OF  CAftElAOBS   OK   aAlLWATS.— (SBB   ANTR,  P.  119.)* 

Thh  principal  advantages  by  which  the  improved  traversing  trucks  of  Mem. 
Onnerod  and  Shepherd  are  distinguished  from  all  others,  and  from  which  thm 
superiority  arises,  are,  that  the  carriage  to  be  removed  m»y  be  received,  snstauied 
during  the  traverse,  and  discharged,  by  means  of  one  and  the  same  pair  of  raite,— 
laid  continuously,  or  without  break,  on  an  Csoillatlog  frame— and  that  the  carnage 
may  be  thereby  transferred  from  one  line  of  rails  to  another,  without  distnrbmg 
the  fixedness  of  the  permanent  rails. 

D€9eriptum  of  Bngrmvmgt. 

Fig.  1  represents  a  side  elevation  of  the  truck,  showing  the  oscilladng  frame 
in  the  inclined  position  for  receiving  or  discharging  the  carriage. 

Fig.  2  is  half  a  side  elevation,  and  half  a  longitudinal  section  of  the  truck, 
showing  the  oscillating  frame  in  the  horisonUl  position  for  transferring  the  carnage 
to  be  removed.    Fig.  3  is  a  plan  of  the  truck. 

Fig.  4  is  an  end  elevatloQ. 


Fig.  4, 
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AA  are  the  permanent  rails  of  the  line. 

BB  are  ^e  transverse  rails,  fixed  at  such  a  level  as  to  allow  the  flaochet  of  Uie 
wheels,  OC,  of  the  truck,  to  pass  over  the  permanent  rails  of  the  line. 

DD|  and  £E,  are  the  sides  and  ends  or  framing  of  the  truck,  supported  by 
four  wheels,  CC,  running  upon  the  traverse  rails  already  described. 

By  the  sides  DD,  of  the  truck,  is  supported  the  axis  F,  upon  the  extremities  of 
which  axis  are  secured  the  two  sides,  GG,  of  the  oscillating  frame;  HH  are  two 
cross  pieces,  connecting  the  ends  of  the  two  sides,  GG,  of  the  oscillating  frame 
together.  To  the  sides  GG,  of  the  oscillating  frame,  are  attached  the  rails,  II, 
upon  which  the  carriage  is  supported  during  its  removal  from  one  line  of  raila  to 

another. 

The  raising  or  lowering  of  the  oscillating  frame,  together  with  its  rails,  II,  is 
effected  by  two  pairs  of  wedges,  JJ,  acting  upon  the  cross  connecting  pieces, 
HH  ;  and  through  the  medium  of  the  levers  £  and  L,  and  rods  m  and  n,  either 
end  of  the  rails  II,  may  be  depressed,  and  made  to  meet  and  rest  upon  the  per- 
manent rails,  AA,  of  the  line. 

On  the  carriage  being  received  upon  the  rails,  II,  of  the  oscillating  frame,  the 
oscillating  firame  must  be  brought  into  the  horizontal  position  by  means  of  wedges, 
and  after  the  truck  and  its  load  are  removed  to  the  desired  line  of  rails,  the  carriage 
may  then,  by  the  same  means,  be  allowed  to  descend  upon  those  rails  in  either 
direction,  as  required. 

The  patentees  call  attention  to  a  modification  of  their  apparatus,  in  which 
the  oscillating  frame  is  supported  on  itoo  axes.  When  a  carrisge  is  to  be  run  upon 
the  truck,  so  constructed,  the  end  of  the  truck  opposite  to  that  upon  which  the 
carriage  is  received  must  be  raised,  so  that  the  ends  of  the  rails  attached  to  the 
oscillating  frame  may  be  depressed,  and  made  to  meet  and  rest  upon  the  permaaent 


*  ManuflMtttred  by  Meisri.  Onnerod  and  Son,  St.  George's  Foundry,  Manetaeetor. 
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of  the  line.  The  otrriag«  beini^  reoeived  upon  the  triiok,  the  niied  end 
of  the  frame  being  lowered,  the  oflciUafeing  frame  will  aesume  the  horiiontal  position 
for  tnToreing,  retting  upon  the  two  axes.  The  carriage  may  thus  descend  from  the 
truck  in  either  direction,  as  required. 

W.  B.  JoHKSOir. 
Manchester,  October  Sr,  1810. 


IIATRBMATICS  AKD  COMMON   SaKSB. 


Sir, — ^Doubtless  ridicule  and  yitnpera- 
tion  are  weapons  more  easy  to  manage 
than  argument ;  ther  are  not,  however, 
▼ery  destrucdve,  ana  therefore  I  hope  to 
snrviTe  the  withering  castigation  which 
I  have  received  by  their  means  at  the 
hands  of  Mr.  John  Locke,  senior. 

My  object  is  to  obtain  the  recognition 
of  what  1  deem  to  be  truth,  and  on  that 
aeeount  I  set  aside  all  personal  considera- 
tions as  unworthy  or  notice.  I  must, 
howcTer,  blow  away  a  little  of  the  smoke 
which  my  opponent  has  raised.  In  order 

Mr,  Johm  Loeie,  9enior. 

**  Philosophers  of  the  '  senior  dasi '  view 
science  and  method  as  one-~methods  more 
or  less  perfect  are  only  sciences  more  or  less 
perfect."— P.  346,  col.  1. 


**  There  is  a  large  amount  of  traditional 
science  in  car  workshops — often,  indeed, 
expressed  with  a  peculiar  technteaUty  that 
renders  it  difficult  to  seise  its  import-  ■ 
isDperfeet,  very  imperfect  indeed  it  is,  bat 
as  far  as  It  goes,  it  is  lo  ail  inteato  and  par* 
peees,  seleaoe." — P.  346,  col.  1. 

So  far,  Mr.  John  Locke,  senior, 
appears  to  think  pretty  nearly  what  I 
think,  and  to  this  extent  at  least  there  is 
no  need  of  the  wider  generalisation, 
which  I  hinted  at  but  did  not  attempt. 

Particularly,  allow  me  to  observe  that 

Paragraph  1— is  personal. 

Par.  2~is  a  baseless  assumption  so  hr 
as  I  am  concerned. 

Par.  3— is  chiefly  assumption;  as  to 
the  definition  therefai  demanded,  more 
presently. 

Par.  i— enforces  the  demand  for  a 
definition. 

Par.  5— is  witty. 

Par.  6 — ^is  an  argument  ad  AomfnsM, 
not  at  all  ad  rem. 

Par.  7 — objects  to  my  idea  of  the  legl- 
tiouite  use  of  science.  This  shall  be 
treat^  of  in  its  place. 


that  the  state  of  the  contest  mav  be 
more  clearly  seen.  To  this  end  I  will 
hastily  review  his  communication,  pick- 
ing out  the  points  requiring  notice,  as 
well  as  I  can,  from  among  the  personal!* 
ties,  before  taking  up  again  the  real 
question  at  issue. 

Imprimis,  and  generally,  let  me  ask 
why  Mr.  John  Locke,  senior,  took  so 
much  pains  to  scold  me,  when  he  was 
about  to  (as  he  does  in  the  latter  part  of 
his  article)  concede  nearly  all  that  I 
pleaded  for  P    E.g,  ;— 

Jamu  Soekf  /imier. 

**  In  one  word,  It  (logical,  or  mathemati- 
cal science)  is  method."— P.  310,  col.  1. 

"  The  point  that  I  wonld  contend  for  is 
this,  that  there  may  be  other  methods  of 
thought  not  recognised  ss  9ewntiAo,"—IHd, 

<'  Many  meraly  practical  men  make  use 
of  all  the  Aindamental  traths  of  those  (logi- 
cal and  mathematical)  sciences  without  even 
knowfaig  them  to  be  such."— P.  310,  col.  2. 


In  passing,  I  may  remark,  that  I  had  a 
faint  idea  of  the  differenoe  between 
**  pure  "  and  *'  mixed  "  mathematics 
before  I  read  the  gratuitous  explanation 
eonuined  in  this  paragraph  and  the  auc- 
ceeding  one.  No.  8;  and  further,  that 
the  word  '< pretensions"  mentioned  in 
the  letter,  was  not  mine. 

Par.  9 — asserts  the  existence  of  imper- 
tinence and  charlatanism,  aa  well  on  the 
side  of  science  as  on  that  of  common 

sense. 

Par.  10— objeets  to  my  definition  of 
the  inventive  faculty,  and  supplies  an- 
other which  must  be  noticed  presently. 
It  also  assumes  that  I  would  confine 
myself  under  certain  especial  disadvan- 
tages, which  I  have  no  *•  especial "  affeo- 
tlon  for ;  and  that  I  have  given  "  advice" 
which  I  do  not  remember  ever  to  have 
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given.  It  then  supplies  me  with  two 
excellent  illustrations  in  support  of  my 
views. 

Par.  11 — concedes,  though  not  ami- 
cably, nearly  all  that  I  contended  for  in 
my  former  article. 

Par.  12,  and  last  — shows  that  the 
writer  must  have  been  misled  as  to  the 
intention  of  my  "strictures"  by  the 
delay  which  took  place  in  their  publica- 
tion. They  are  dated  October  7,  and 
refer  to  that  portion  of  the  ''Notes,'* 
which  was  contained  in  the  Magazine 
published  on  the  5th. 

I  ha?e  endeavoured  to  be  brief  in  this 
review,  and  I  hope  that  you  think  I  have 
been  successful.  I  beg  leave  to  add,  that 
had  I  seen  Mr.  Davies*  concessions  to 
"  Common  Sense  "  in  the  succeeding  part 
of  his  * '  Notes,"  before  writing  my  article, 
I  should  probably  not  have  done  any- 
thing to  cause  the  ghost  of  John  Locke 
to  "  revisit  the  glimpses  of  the  moon." 

From  the  foregoing  analysis  it  will  be 
seen  that  there  are  three  points  upon 
which  I  am  especially  challenged  by  Mr. 
John  Locke,  senior :-» 

1.  As  to  a  definition  of  common 
sense. 

2.  As  to  the  lec^itimate  use  of  science. 

3.  As  to  the  aefinition  of  the  inven- 
tive faculty. 

As  regards  the  first,  I  reply,  that ''  Com- 
mon Sense  *'  was  attacked  without  being 
defined,  and  that  I  was  not  bound  to  fur- 
nish a  definition  in  defending  it.  Defini- 
tions can  prove  but  little  to  *'  science," 
since  they  are  only  appeals  to  common 
sense — mere  propositions  without  demon- 
stration $  and  as  M.  Guisot  truly  says,* 
''It  almost  invariably  occurs  that  in  the 
usual  acceptation  of  terms  most  in  vogue 
there  is  more  truth  than  in  the  more 
rigorous,  and  apparently  more  precise, 
definitions  of  science." 

However,  as  Mr.  John  Locke,  senior, 
like  old  Socrates,  says,  "  D^ne^ — 
d^ne  !"  I  will  attempt  a  definition  of 
"  Common  Sense.*' 

Common  sense,  then,  as  I  take  it,  is 
the  general  understanding  of  mankind, 
which  is  common  to  all,  as  far  as  an v  thing 
else  is,  or  can  be  common  among  beings 
who  are  individually  different. 

By  understanding,  I  mean  active  con- 
sciousness —  what  the  veritable  John 
Locke  calls ' '  right  understanding,*'  which 

•  Htat.  CivUlK.  in  Europe,  p.  27  (Cbamben* 
Edttlwi). 


**  consists  in  the  perception  of  the  viefble 
or  probable  agreement  of  ideas.*' 

I  mean  that  faculty  of  the  mind  which, 
in  the  reader  of  these  lines  will  become 
conscious  of  their  probable  truth  or  error, 
and  thus  enable  his  judgment  to  receive 
or  reject  the  views  which  I  advance. 

I  mean  that  facolty  to  which  men  of 
science  look  for  admission  of  the  troth  of 
their  definitions,  and  whence  they  dnw 
their  axiomatical  propositions. 

The  faculty  to  which  they  appeal  at  to 
their  correctness,  at  every  step  of  their 
processes,  and  without  which  aeienoe 
itself  never  could  have  been. 

I  think  I  might  now  fairly  ask  Mr. 
John  Locke,  senior,  for  a  definition  of 
his  "ladye  love,"  "science,"  which  he 
has  omitted  to  give,  although  complain* 
ing  of  a  corresponding  omission  on  my 
part.  In  order  that  I  may  keep  as  clear 
of  "  shufile"  as  possible,  I  will  endea- 
vour to  supply  this  hiatus ;  and  thns,  so 
far  as  I  am  concerned,  leave  no  ambi- 
guity as  to  the  meaning  and  intentioD  of 
either  of  the  terms  which  my  preseni 
opponent  has,  contrary  to  my  ideas, 
placed  in  opposition. 

Science,  generally,  of  course  signifies 
knowledge  in  generaU  In  my  former 
article  I  wrote  of  logical  and  nuahemad- 
cal  science,  and  I  now  confine  myself  to 
these. 

By  logical  science,  I  understand  aoy 
rule  or  system  of  rules  by  which  any 
refiecting  person  is  in  the  habit  of  arriv- 
ing at  conclusions  on  given  sul^eotsf 
that  rule  or  system  of  rules  having  been 
adopted  as  such  in  consequence  of  pre- 
vious experience  of  its  utility  as  a  method 
of  forming  correct  judgments. 

Whence  it  will  be  seen  that  I  consider 
a  person  a  logical  thinker  if  he  arrive 
systematically  at  just  conclusions,  whe- 
ther he  use  Whately's  or  any  other  pub- 
lished system,  or  one  of  his  own  for- 
mation ;  and  that  I  look  to  the  under- 
standing, or  common  sense  and  expe- 
rience, as  the  only  safe  guide  in  the 
formation  of  any  such  system  of  rules. 

By  mathematical  science,  1  under- 
stand that  knowledge  of  the  properties 
of  number  and  figure  which  has  been 
derived  from  experience  and  the  under- 
standings and  extended  by  the  assistance 
of  the  imagination — the  well- understood 
results  of  experience  in  minor  cases  fur- 
nishing the  basis  for  more  extended 
operations. 
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This-^more  or  less,  according  to  indi- 
vidual capacity  and  application ->I  be- 
lieve that  every  man  has  done,  and  may 
do  for  himself;  but  I  should  consider  it 
a  very  tmeammon  sense  that  would  advise 
the  neglect  of  what  is  generally  called 
mathematical  science,  when  it  is  known, 
or  can  be  easily  proved,  that  such  science 
18  an  aoeumulation  or  record  of  the  results 
wliioh  have  arisen  from  the  use  of  so 
much  of  the  common  sense,  mental  ex- 
periment, and  judgment  of  mankind,  as 
nas  been  employed  in  the  consideration 
of  the  properties  of  figure  and  number 
during  a  long  series  of  centuries. 

Most  usefiil,  indeed,  and  most  valuable 
18  mathematical  science,  and  happy  is  he 
who  possesses  an  extensive  acquaintance 
with  it,  and  viewing  it  not  as  an  end, 
but  means,  does  not  think  it  beneath  the 
dignity  of  his  intellect  to  appfy  it  in 
such  manner  as  may  tend  to  the  common 
good  of  mankind.  This  brings  me  to 
the  second  point  upon  which  Mr.  John 
Locke,  sen.,  joins  issue  with  me;  viz., 
the  "  legitimate  use  of  science."  Mr. 
L.  restricts  my  meaning  to  science  as 
applied  to  physics.  My  own  words  are : 
*'  When  the  thing  has  been  thought  or 
dan§f  let  science  record  the  process,  and 
thus  facilitate  its  repetition.  To  deduce 
formuhe  from  experiment  is  its  legiti- 
mate use;  although  even  in  this,  as 
regof  d$  phync9j  its  value  is  frequently 
uncertain."  I  was  writing  of  logical  as 
well  as  mathematical   science,   and  of 

gore  as  well  as  mixed  mathematics.  I 
y  no  means  intended  to  confine  myself 
to  physical  considerations,  nor  do  my 
woras  express  any  such  intention.  I 
have  saia,  that  ''to  deduce  formulc 
from  experiment  is  the  legitimate  use  of 
science.*'  Mr.  John  Locke,  sen.,  says 
that  it  is  not;  but  then  he  begs  the  ques- 
tion by  perverting  my  meaning.  In 
support  of  my  assertion  I  would  remark, 
that  88  I  view  ir,  every  tentative  method 
of  investigation  is  to  be  considered  ex- 
perimental. The  **  reductio  ad  ah- 
surdum" — the  adjustment  of  the  syllo- 

fism — the  transposition  of  imaginary 
gures— are  none  the  less  experiments 
because  they  do  not  require  the  use  of 
the  crucible  or  the  blow-  pipe.  The  true 
object  of  the  use  of  science,  I  hold  to  be 
the  advancement  of  human  knowledge. 
In  what  better  way  can  the  man  of 
seienoe  do  this  than  by  recording  the 
process  by  which  he,  after  due  trial,  has 


attained  some  useful  result ;  and  what  is 
this  but  the  deduction  of  a  formula  to 
facilitate  a  repetition  of  the  operation  ? 

And  now  let  me  notice  the  third  point 
of  difference  between  Mr.  John  Locke, 
sen.,  and  myself;  viz.,  as  to  the  definition 
of  the  inventive  faculty. 

In  this  there  is  rather  the  appearance 
of  difi^erence  than  the  reality.  I  am 
ready  to  admit  that  the  inventive  is  very 
near  akin  to  the  poetic  faculty,  and  that 
invention  is  as  nearly  allied  to  the  ima- 
gination as  to  the  reason.  But  then  I 
aver  that  the  expression  which  I  used 
to  describe  the  Inventive  faculty  (viz., 
the  perception  of  relation  among  given 
facts),  presupposes  the  prior  perception 
of  the  facts  themselves,  whether  ex- 
ternal facts  or  merely  ideas,  and  that  the 
imagination  may  give  rise  to  this  "  per- 
ception of  relation  *'  by  placing  the  facts 
in  new  positions ;  but  in  any  case,  a 
knowledge  of  the  properties  and  qualities 
of  things  must  be  presupposed  also;  and 
for  this  the  inventor  must  be  indebted  to 
his  understanding  and  experience.  Only 
when  the  invention  may  happen  to  be 
the  result  of  accidental  combination  can 
it  be  otherwise;  and  even  in  this  case, 
previous  knowledge  and  understanding 
are  generally  necessary  to  the  true  ap- 
preciation 01  the  circumstances  first  pre- 
sented to  the  mind  accidentally,  in  order 
that  the  observation  of  those  circum- 
stances may  constitute  or  lead  to  a  dis- 
covery. 

I  am  afraid,  Sir,  that  I  am  trespassing 
too  much  upon  your  valuable  space,  and 
I  must  therefore,  in  conclusion,  content 
myself  with  only  re- stating  the  position 
which  I  took  up  in  my  former  article,  in 
order  that  it  may  receive  the  benefit  of 
such  light  as  the  foregoing  remarks  may 
be  calculated  to  throw  upon  it. 

Common  sense  was  arraigned  as  a 
heretic  and  rebel ;  I,  as  one  of  her  adhe- 
rents, ventured,  as  I  had  done  before,  to 
espouse  her  cause.  I  quarrelled  not  with 
science — I  admitted  its  value ;  but  since 
it  was  clear  to  me  that  science  owed  filial 
duty  to  past  common  sense,  innsmuch 
as  without  it,  science  could  not  have 
existed,  it  seemed  to  me  that  it  ought  to 
concede  to  present  common  sense  more 
than  it,  or  rather  its  possessors,  appeared 
inclined  to  concede ;  and  I  argued  that 
the  method  of  the  man  who  formed  his 
own  system  or  method,  had  as  much 
right  to  be  termed  soientlflc  as  those 
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methods  which  mra  "ioi^diioni"  of 
"teienco"  eonsider  their  own  peculiar 
property,  and  hold  up  **  in  terror  em'* 
to  the  uninstructed. 

In  addition  to  this  statement  I  wish  to 
remariL,  that  could  all  logical  and  ma« 
thematieal  science  be  swept  away  to-day, 
only  let  the  powers  of  the  human  mind 
and  the  conditions  of  things  continue, 
and  the  whole  of  those  sciences  might 
be  reoonstnicted*  But  let  the  common 
sense  or  understanding  of  mankind  be 
destroyed,  then  all  present  science  would 
become  useless,  and  no  further  dcTelop- 
roent  of  it  could  take  place,  because  the 
Ausulty  in  which  it  had  its  origin,  and  by 
which  its  use  is  preserved,  would  be 
lost 

And  notwithstanding  that  I  hold  this, 
perhaps,  heretical  view  of  the  subject,  I 
appreciate  the  Talue  of  science,  and  take 
no  litUe  pains  to  introduce  it  into  "  the 
workshop.*' 

A  word  or  two  at  parting  to  Mr.  John 
Locke,  sen. 

I  use  the  personal  pronoun  "I"  so 
frequently  in  my  communications  only 
because  I  am  stating  my  own  views,  and 
do  not  wish,  by  writing  in  the  "third 
person,**  to  assume  them  as  absolute 
truth. 

I  would  ask  Mr.  L.,  should  he  favour 
me  with  another  article,  to  refrain  from 
assuming  so  much  more  from  my  words 
than  I  intend,  or  they  express,  and  not 
to  place  so  much  stress  on  the  necessity 
which  I  am  under,  and  hope  long  to 
remain  under — that  of  signing  myself 
Yours  truly. 

Jambs  Roce,  Jon. 

HMtlDgfl,  N«T.  4, 1160. 


ON  Mm.  BILLS'S  BVLB  FOR  CVBIOS. 

Sir,— In  a  letter,  dated  Sept.  16th, 
1850,  your  able  correspondent,  Mr. 
Samubl  Bills,  of  Hawton,  faToared  me 
with  a  statement  of  his  role  for  enbies. 
His  statement  was,  howtver,  unaeeom- 
panicd  by  any  inTestigation,  and,  eonse* 
qnently,  I  regarded  it  then,  as  I  do  now, 
not  as  a  new  solution  of  a  cnbie,  hot  as  a 
▼ery  neat  mode  of  exhibiting  an  expres- 
rion  for  its  rools. 

Being  much  struck  with  the  simplicity 
of  his  formule,  I  expressed,  in  the  letter 
by  whieh  I  answered  his,  Uie  pleasure 
tbat  I  ahonld  ftel  ia  introdnelag  his 
praeess  into  my  «*  Notes"  on  Equations. 


ON  XA.  BILIA  a  BULB  FOB  0UBI08. 


Mr.  Bills  in  his  reply  (dated  Sept.  ^t&U^ 
1850)  informed  me  that  he  had  trans- 
mitted his  process  to  this  Magasine ;  and 
accordingly  it  appeared  in  the  ensuing 
Number  (viiU  tuprOj  pp.  25d-3.) 

A  gentleman,  whose  valoaUe  oontri- 
btttions  to  this  Joomal  entitle  hins  to  the 
respeot  of  all  lovers  of  matbematios  (Mr. 
Wilkinson,  of  Burnley),  has,  in  a  let- 
ter which  I  forwarded  to  yon,  and  which 
you  published  in  vonr  last  Nnmber  (sap. 

&347),  shown  the  ultimate  identity  of 
r.  BiLL8*8  formula  with  that  of  Muk- 
PHT,  and  has  thus  con6rmed  its  acearasj. 
But  I  quite  agree  with  Mr.  Wilkinson 
in  considering  it  as  an  adaptoHon  of 
Mukfrt's  formula.  Perhaps  it  weald 
be  more  strictly  correct  to  say,  that  it  is 
an  adaptation  of  the  aenerml  expression 
for  the  roots  of  a  cubic.  For  there  ia 
only  one  such  general  expression,  altboogk 
we  may  arrive  at  it  in  a  variety  of  dtf* 
ferent  wayi,  each  of  which  ia  termed  a 
•obUion. 

To  Mr.  Wilkinson's  investigation  ww 
may  add,  that,  between  Mr.  Bills'*  ex* 
pressions  and  those  of  Murfht  (The.  of 
Equa.,  pp.  50-1),  there  subsists  tiie  rela* 
tions 

3  A»sS  sad  2  C«5^ 

Mr.  Bills's  is  a  good  mnemonic  mie 
for  arriving  at  this  general  expression, 
bnt  it  cannot  be  called  a  solution  of  dM 
giren  equation.  Supposing  that  metal 
expression  ibiotra,  it  teaches  us  now  to 
form  it.  But,  suppoang  it  aaJbtotsiiy 
Mr.  Bills  has  not  given  ns  any  nevr 
means  of  arriTing  at  it,  nor  has  he  shown 
how  his  proceeds  are  connected  with 
any  new  method  of  solution.  Until  he 
has  fulfilled  the  latter  condition,  his  pro- 
cess must  be  regarded,  not  as  a  new 
method  of  soiTing  cnbics,  bnt  as  a  new 
and  neat  mode  of  exhibiting  or  arriving' 
at  the  known  symboUoal  expression  for 
their  roots. 

Mr.  Bills  has,  naturally  and  pardon* 
ably  enough,  taken  a  faTonrable  new  of 
his  own  rule,  and,  as  has  been  seen,  to  a 
certain  extent  I  agree  with  him  in  dial 
▼lew.  But,  witii  respect  to  its  practical 
MBplication,  I  am  at  isiue  with  him. 
When  we  write  a^  ibr  4  a,  and  h^  tot 
i&,  we  disguise,  but  do  not  dispense 
with,  a  dtviiion.  Additions  and  subtrac- 
tions, besides  other  operations,  are  in- 
Tolved  in  the  formation  of  A,  B,  and  C. 
Now,  in  the  numerieal  example  giTcn 
by  Mr.  Bills,  all  the  diiBcttHies 
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from  tbe  sboTe  rirramttaDoes  are  witb- 
dr»«ii  from  our  Yiew.  For  when,  as  in 
Uiat  example  (§up.  p.  262),  a  and  &  are 
both  multiplet  of  3,  /raetion§  are 
avoided  to  tbe  formation  of  a^  and  k^* 
Biity  in  general,  tbe  last-named  two 
qnaatitiet  wiUt  wben  the  coefficients  ctf 
the  given  enbie  are  integers,  inroWe 
fraotioM  whose  denominators  are  3.  And 
so  troublesome  are  these  fractions,  that 
a  rale  baa  been  formed  by  which  (see 
Barlow's  TaUes,  p.  xxiv.  of  the  Preface 
to  tbe  edition  of  1814),  in  transforming 
a  general  cubic  into  another  whose  second 
term  is  aero,  such  fractions  may  be 
avoided.  Again,  Mr.  Bills  has  sup* 
pressed  the  rmmericai  mnltiplications, 
subtractions,  &e.|  which  bis  example 
requires,  ere  we  can  arrive  at  tbe  nume- 
riMl  values  of  A,  B,  and  C.  But,  un- 
ksi  ail  the  numerical  operations  are 
exhibited,  it  is  of  course  impossible  to 
form  a  true  estimate  of  the  practical 
value  of  any  proposed  process.  My 
friend  Professor  Davisa  has  shown  (see 
MathmnmiiciaHf  voL  iii.,  pp.  80^  et  se^.), 
and  in  no  less  an  instance  than  that  of 
the  great  LaaBABea,  whose  treatment 
of  a  certain  geometrical  problem  he  there 
gtvca,  how  utterly  useAesa  for  practical 
purposes  the  neatest  symbolical  expres- 
sion may  be,  and  bow  little  we  can  judge 
of  the  real  difficulties  of  a  problem  by  a 
contem^tion  of  results  merely  sym- 
bolic. 

So  far  as  tbe  practical  solution  of 
numerical  equations  is  concerned,  the 
pracew  of  Uornbr  is  probably  tbe  only 
Mie  which,  at  the  present  time,  any 
one  would  think  of  applying  generally. 
In  tbe  particular  case  where  tbe  rigorous 
expression  for  the  roots  of  a  cubic  is 
required,  I  have  (Meek,  Mag,^  vol.  Hi., 
pp.  487  €t,  seg.)  given  a  waetieal  nume- 
rical method,  from  whichl  have  banished 
all  algebraic  symbols,  which  may  be 
worked  arithmetically,  and  which  in- 
volves in  itself  a  means  of  ascertaining 
the  nature  of  the  roou  of  the  given 
cubic. 

Wben  ap]died  to  such  an  example 
aa  thai  given  by  Mr.  Bills,  my  rule 
admits  cS  an  important  simplificat4on« 
suggested  by  his  mode  of  treating  that 
example,  and  consisting  in  thisf  that, 
wk&n  a  and  h  ore  muUipU9  of  3,  aU 
ih0  mmiiipUetUiotu  and  duMans  by  3, 
•mUamtd  tn  m^f  g€n§ralr%U,  ma^  be  tUi- 
liinssrf  miik^  provided  we  commenee  our 
operaHont  unih  a^,  di,  and  c,  instead 


of  a,  6,  and  Be.    Thus  we  may  work  the 
example  in  question  as  follows : — 

-2  6  -22 

-2  -   2  -  2 


4 
6 

-12 
-22 

6«- 

44 

36 

-2 
-2 

2}10 

8 
-2 

4 

2/    ■•• 

-16 
5 

9 

—4  whose  cube  root»  - 

-•^4 

2 

■i 

•V2 

-  2 

.-.  ««=2  +  »v'4-»-/2. 

In  this  process  it  will  be  observed  that 
no  algebraical  symbols  are  employed. 

I  soall  now  give  an  example  in  which 
neither  a  nor  b  are  divisible  by  8.  In 
such  a  case  Mr.  Bills  will  probably  find 
that  his  ingenious  symbolical  formula 
becomes  too  much  encumbered  with 
fmetkms  to  be  of  practical  utility. 

Bx.  12.  Solve  tha  eubio 

c«-7:r*'f  14«-20«0, 

(Dattx8>  Button,  vol.  i.,  p.  200,  Ei.  2, 
2nd  instsnce.) 

My  rule  gives  tbe  following  process : — 

-60 
-  7 


-7 

14)*  = 

420 
196 

-7 

-7 

49 
42 

-98 
^180 

224 

7 

4 

3)82 

U68 

il)« 

=• 

1681 

-49 

±67 

-294 
-48 

*(d249 

48  - 

98x3- 
3X-.16 

-D*. 

-343)*- 

--7 
.  —1 

-7 

-IS 


.*.    4?  ■■  0  . 
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I  have  before  solved  this  oumerical 
example  (see  Mathematieian,  vol.  i., 
p.  197),  but  I  have  given  the  solution  a 
rorm  slightly  different  from  that  hitherto 
followed.  The  only  actual  operations 
suppressed  are  the  in  volutions  and  evolu- 
tions. The  multiplications  by  3  are  per- 
formed, as  it  were,  by  inspection.  On 
referring  to  the  work  and  plaoe  just  cited 
the  reader  will  see  that  there  are  some 
not  uninteresting  relations  between  Mr. 
BtLLs's  formule  and  mine.  Thus  we 
may  obtain 

9A»a',  9B=6',  &c. 

In  these  remarks  upon  Mr.  Bills's 
paper,  I  hope  that,  although  I  have 
expressed  my  opinions  freely,  yet  that  I 
have  done  so  with  the  respect  which  I 
feel  for  his  abilities ;  and  that,  notwith- 
standing the  cessation  of  a  work  (the 
Mathematician)  to  which  he  has  con- 
tributed, I  may  often  have  the  pleasure 
of  meeting  with  his  name  on  other  scien- 
tific pages. 

I  am.  Sir,  yours,  &c., 

Jambs  Cocklb. 
2,  PiimiHwuiti  Temple,  November  2, 1850. 

Poitieript, — The  following  corrections 
should  be  made  in  papers  of  mine  pub- 
lished in  the  Supplementary  Number  to 
vol.  iii.  of  the  Mathematician  (the  final 
Number  of  that  work). 

Page  29,  art.  5,  line  5,  2d.  term,  fir 
H— 1  readn-'Z. 

P.  30,  paragraph  8,  line  I,  for  z  read  x» 

P.  34,  Ime  7fM  (x^-«^)rMd(«'^*')«. 

P.  44,  line  10,  after  rectihnearly,  read 
intersected. 

P.  45,  in  the  statement  of  the  Exercise 


for 


a 


^^  sS- 


[This  Exercise  as  originally  stated  (Math, 
vol.  iii.,  p.  224),  is  correct].    Also  at 

P.  46,  of  the  **  Sapplement,"  just  alluded 
to,  and  at  line  5  from  the  bottom  of  my 
solution  of  the  Exercise  in  question,  for 
2  read  x. 

PBOORBSS  OP  MABINB  BMOINBBBINO  IK 
AMBRICA.  AMD  ITS  RBTROGRBSSION  IN 
BNGLANO. 

Sir, — The  letters  of  your  correspond- 
ent, **  Pressure  not  Puff,"  in  Numbers 
1415  and  1422  deserve  the  serious  con- 
sideration of  every  one  who  cares  for  the 
maritime  superiority  of  Great  Britain. 


He  justly  charges  those  who  direct  lihe 
tiffkxn  of  the  Cunard  and  Royal  West 
India  Mail  Companies  with  Ming  con- 
ducive to  the  "suppression  of  British 
talent  and  superiority ;"  but  he  fs  fkr  too 
charitable  when  he  attributes  their  ont- 
rageous  course  to  anv  pardonable  **  error 
in  judgment,"  on  tne  assumption,  that 
**  their  inieraet  is  too  plainly  opposed  to 
their  past  actions." 

That  their  wilful  blindness  to  modem 
improvements  is  opposed  to  their  tme 
interests  comprehensively  viewed,  I 
believe ;  but  their  interest,  in  a  narrow 
view  of  it,  stands  in  a  peculiar  position, 
out  of  the  re^ons  of  common  sense. 

The  exceedingly  absurd  report  of  the 
Committee  of  the  House  of  Commons 
on  Packet  Service,  which  was  presented 
to  Parliament  on  July  27,  1849,  recom- 
mends, "  That  in  the  event  of  contracts 
being  renewed  without  public  tender,  a 
most  strict  and  searching  inquiry  should 
be  instituted  by  some  responsible  depart- 
ment of  the  Government  into  the  eost 
of  the  execution,  and  the  manner  in 
which  the  service  has  been  performed, 
and  into  the  profite  retuUingfrom  the 
eeveral  transaetions  to  the  Compamiee, 
by  which  they  have  reepeeHvely  been 
carried  on,*' 

It  appears  by  the  Royal  West  India 
Mail  Company's  Report,  at  their  last 
Half-yearly  Meeting,  that  the  Govern* 
ment  treated  with  them  for  a  renewal  of 
their  contract  in  accordance  with  this 
ludicrous  recommendation;  and,  after 
having  had  their  books  and  aeoounts  sub- 
mitted to  investigation,  a  snug  prieaie 
bargain  wa$  made  for  ten  years,  at  the 
rate  of  270,000/.  per  annum. 

That  there  was  anything  oorrapt  in 
"the  bargain,"  is  not  insinuated;  but 
whiiet  competition  wae  eluded^  it  is  im- 
possible to  conceive  any  test  of  the  value 
of  a  service  to  the  public  so  radically 
erroneous  as  its  unprofitableness  to  the 
contractors.  The  reverse  would  be  a 
more  true  test.  The  Royal  Mail  Com- 
pany easily  showed  to  Government  the 
unprofitableness  of  their  business  hitherto 
— but  its  unprqfitableness  arieee  from 
tie  inefficiency^  and  from  the  costiineu 
of  conducting  ii  with  uneuiiable  ehipi 
andmth  obsolete  machinery.  Is  it  to 
be  wondered  at  that,  whilst  such  a  con- 
venient principle  of  Government  dealing 
with  contractors  exists,  Directors  care 
nothing  for  improvementa ;  and  tutving 
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*'  eonqnered  the  Chancellor  of  the  Ex- 
chequer to  their  use,"  they  soar  above 
those  contemptible  little  things^-the  laws 
of  nature.  Only  imagine  such  a  prin- 
ciple of  appraisement  carried  out  in 
other  matters,  and  that  it  should  be 
decreed  that  those  workmen  who  use  the 
worst  tools,  and  consequently  produce 
the  dearest  goods,  should  get  a  higher 
price  for  their  commodities  than  their 
industrious  and  more  skilful  neighbours. 
It  18  monstrous  I 

The  Collins  (American;  Steam  Packet 
Company  (one  of  whose  chief  share- 
holders, Mr.  William  Brown,  was  a 
member  of  the  Committee  of  the  House 
of  Commons,  which  gave  the  sapient 
jrecommendation  of  the  basis  on  which 
contracts  should  be  made,)  must  be  in 
raptures  at  finding  the  Royal  West  India 
Mail  Company  emboldened  by  their 
happy  partnership  with  Government  into 
disregard  of  those  modern  applications 
of  marine  engineering  science  which 
would  make  their  service  efficient  and 
their  competition  on  the  Atlantic  formi- 
dable. 

The  British  public  are  the  sufferers 
in  purse  and  in  character. 

I  am,  Sir,  yours,  &c., 

"1850  NOT  1838," 

Nov.  IS,  I860.  ^ 

SIR  T.  C.  KN0WI.B8'   IMFBOYBMEMTS   IN 
THB  MANUTAOTVBB   OV   IBOK. 

We  are  much  gratified  in  being  able  to 
annoonce  to  our  readers  that  the  problem  of 
tbe  suecessfal  reduction  of  the  rich  primary 
ores  of  iron  has  at  length  been  solved.  This 
has  been  accomplished  with  the  peat  coke  of 
Dartmoor,  by  Sir  Francis  Charles  Knowles, 
Bart.,  and  a  peculiar  process  of  his  own 
invention,  tbe  details  of  which  we  are  not, 
for  tbe  present,  able  to  gire ;  but  its  extra- 
ordinary power  will  be  appreciated  by  onr 
readers,  when  we  state  that  tbe  pressure  of 
the  blast  used  at  no  time  exceeded  6  oz.  to 
the  square  inch ;  yet  this  was  found  adeqnate 
to  bring  down,  with  profuse  rapidity,  a  rich 
gray  cast  iron.  The  iron  produced  (of  which 
we  have  samples)  is  uncommonly  strong,  yet 
soft  and  ductile  under  tbe  hammer,  and,  in 
Its  fracture,  presents  the  valuable  peeoli- 
arity  of  a  highly  homogeneous  stnicture. 
It  has  been  submitted  to  competent  jndges, 
and  pronounced  to  be  of  very  superior 
quality,  worth,  at  the  least,  from  5/.  10s.  to 
6/.  per  ton ;  and  we  are  given  to  understand 
that  iron  of  a  mnch  higher  value  can  be  pro- 
4uoed  by  the  proceN  of  Sir  Francis.    He  is 


already  favonrably  known  by  his  applications 
of  chemistry  to  this  branch  of  metallurgy, 
and  we  angar  well  for  the  fortunes  of  the 
firm  which  acknowledges  as  its  head  a  gen- 
tleman so  intimately  acquainted  with  every 
branch  of  science  essential  to  its  success. 
Preparations  are,  we  understand,  in  progress 
for  the  erection  of  large  blast-furnaces,  and 
an  extensive  trade  in  oharcoal,  iron,  and 
steel;  and  we  congratulate  the  county  of 
Devon  on  the  prospect  which  this  new 
development  of  its  vast  industrial  resources 
opens  up  to  its  fortunate  possessors.  We 
are  informed  that  Sir  Francis  Knowles  will 
be  able,  by  his  processes  (which  are  secured 
by  patent),  to  produce  every  variety  of  iron 
and  steel  of  the  finest  quality,  so  as  to  render 
Great  Britain  quite  independent  of  foreign 
countries  for  those  important  raw  materials 
of  manufaeture.— ilftftiii^  Joumei, 

PROCXSS    OF   MAKING   MALLBABLB    BRASS. 

It  is  known  that  common  brass  cootain- 
and  from  71*9  to  65 '8  per  cent,  of  cop- 
ing from  27*4  to  31*8  per  cent,  of  sine, 
per,  is  not  malleable  while  hot,  but  that 
articles  of  it  must  be  made  by  casting.  As 
it  would  be  of  great  importance  in  many 
branches  of  industry  to  have  an  alloy  of  this 
kind  that  could  be  worked  while  hot,  like 
malleable  iron,  the  Information  that  such  an 
alloy  exists  must  be  welcome  to  artists.  As 
far  as  I  know,  the  first  specimens  of  mal- 
leable brass  came  from  England  to  Hanover, 
and  the  first  account  of  the  analysis  of  this 
alloy  was  published  by  the  Otwerb-Verein  of 
Lower  Austria,  at  Vienna.  The  results  gave 
a  composition  of  34*76  sine  and  65*03  cop- 
per, with  traces  of  lead. 

On  tbe  bssis  of  this  analysis,  M.  Machts, 
proprietor  of  a  manufactory,  made  larger 
specimens  of  the  alloy  in  question,  and  found 
that,  by  melting  together  33  parts  of  copper 
and  25  parts  of  sine,  there  was  a  loss  of  three 
parts ;  thus  making  60  per  cent  copper  and 
40  per  cent.  sine.  It  difiers  from  the  Eng* 
lish  specimens  by  containing  a  larger  propor- 
don  of  zinc,  and  possesses,  according  to  M. 
Machts,  the  precious  property  of  malleability 
in  a  higher  degree  than  the  English  speci- 
mens. 

A  pieoe  of  "yeihw  meial,'*  similar  in 
colour  to  this  alloy,  was  found,  on  analysis, 
to  contain  60' 16  copper  and  3971  zinc, 
which  is  the  composition  of  malleable  brass. 
It  also  showed  great  density  or  solidity. 

I  caused  an  alloy  to  be  made  by  melting 
together  60  parte  copper  and  40  parts  sine, 
which  had  the  following  properties: — The 
colour  was  between  that  of  brass  and  tombac, 
it  had  a  strong  metallic  lustre,  a  fine,  close- 
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■TiiMd  frutnie,  and  pwt  laliditj  (dcoiitr). 
It!  ipwificgnrity  attheteaiptratiira  or  10° 
Celjiu,  wM  8'44  1  bj  cilcalitian  it  ihonld 
odIj  hare  been  808;  thai  ihoiriaK  thiC  in 
tlw  tonoatioD  of  tha  illOT  a  Gondeniation 
nut  haTB  tikeo  pUo«,  CdcnUtion  ihoRa 
that  tba  alloy  naj  be  eonudered  ii  a  deter- 
nlnate  diemlcil  eombiiiatiOD,  tor  the  rMnlEi 
of  the  aDalfaU  t«it  naarlj  aooord  with  tba 
aanimptloa  (bat  it  mar  ^  cjnaiderad  a* 
Mmpoud  of  3  (toDM  b;  veltbt  of  eopper, 
Ud  2  atom  b;  wofbt  of  liac  (3  Cn  +  2  Zn). 
The  hardaaai  of  the  allof  !•  tba  woie  ai  that 
ef  Boor  aptr  |  it  can  be  tcratebed  bj  apatita 
(|laM),  conKqaeallr  Iti  hirdnei*  ii  ••*. 
Tbe  dlo7  ia  hanlar  tbio  copper,  iai7  tough, 
and  ia,  in  ■  praperlr-manaiad  Art,  mal- 
laaUa  i  ao  maoh  H  that  *  kaj  w«*  Ibrged 
•        itrod. 


many  parpatet  in  tha  arti,  amd  It  wsmU  ap- 
pear that  thejr  depend  on  iti  ddbtite  chcaii- 
eal  pnipartioni.  Afreeably  to  the  direo- 
tiona  of  M.  Fcferabend,  care  mut  be  taken 
in  meltiag  together  the  metali,  not  to  per- 
mit too  great  a  loia  at  iIdo  to  take  place,  Uat 
the  proportion  between  the  metala  ihoold  be 
altered,  which  might  notbawitboateffiet  on 
thaimportant  prapertiee  of  die  alloj.  With 
thla  Tlew,  it  might  be  adTantageona  in  prao- 
tiee,  iDplaoaorilne,  to  add,  in  melting  apn- 
portlenata  mixture  of  braaa  to  At  proper 
proponiona  of  copper.  An  alloy  pivparad  in 
thia  way  gaTa,  on  analyait,  61-44  eoppar  and 
3B-1S  tine.  It  iaxery  pr^able  tbat  mal- 
leable braaa  will  hereafter.  In  many  e««H,  be 
made  oaa  of  inatead  of  tha  hifhcr-ptkad 
eopper. — VtrAandlungtm  dn  Karate*  jw 
trfbrdervng  in  GtwrrMtimtt  im  Pn  aitin. 
1849. 


n  MTitaBe  h  ia  DMoMry  to  ahow  the 
mMnl  by  whieb  Out  great  detideratum 
—m  imitibU  earrUtg*  «Mp~has  bwa 
aeMspliahed ;  Ibnt  la  to  ihj,  a  atep 
whioh  only  o«itiei  into  eight  and  place 
wb«ii  wanted,  and  retiree  out  of  Eight 
Ae  moment  the  cnrriage-door  U  doaed. 
A  plan  of  the  atep  It  giTen  separately  in 
ig.  3.    A  Ii  the  rail  S  the  wrrlage  aeat, 


B  the  door,  md  C  the  floor  of  the  emr> 
riage.  The  door  ia  represented  m  behur 
open,  in  which  omc  the  atep  ii  in  thb 
pPM)er  poalllon  for  entering  the  carriage. 
When  the  door  ia  cloeed  it  cauaea  die 
rod  D  to  be  pressed  inward,  and  the  hell 
crank  E  to  nio»e  in  the  direction  indi- 
oated  by  the  dolled  llnea,  upon  which  the 
bell  crank  again,  through  tba  intervea* 
tion  of  the  connecting  rod  F,  pulb  op 


DK.  FBOCT'S  DIBCOVSUXB  IK   »TE1V.  HI 

tbe  Wtct  his  G,  wbieh  U  aAaed  to  ih*  ta  «  UU  M  fitnoed  on  tha  bask  of  (In 

■finjle  H  i  Bad  by  c*aiiDg  tbkt  ipitidle  *tep,  uid  mikei  tbt  itep  to  fold  tlsM  us 

to  VMk*  ■  partiil  KVolutioD,  Ixingi  up  dgafnit   the  floor.      When   the   door  u 

lb*  etep  I  and  tbe  irmi  K,  bj  whigb  It  opened,  tbe  step  ia  Iherebv  brought  iato 

n  Mupended  oloa*  M  tbe  floor  of  the  etr-  the  podiion  Tapm«ited  In  die  engniT* 

rUge.    L  if  a  guide  rod,  which  ii  jointed  Ing. 


Fig.  1  ii  a  front  elevation ;  and  flg.  2 
an  end  elevation  of  ibis  linife  ckaner. 
A  A  it  the  framework;  BB  a  cranked 
•haft  which  hai  its  bcarlngt  in  the  lop  of 
tbe  fnise,  and  haa  fltred  upon  it  three 
drumt  or  pulley*  C,  S,  and  E.  F  is  a 
treadle  connected  with  the  crank  on  tlie 
ihaft  B  by  a  rod  G.  The  flnt  drum  C 
ia  aafared  with  ooe  or  more  pltea  of  buff 
lealiMr,  and  ia  employed  for  claaning 
the  aide*  of  the  blade*  of  knl*ea; 
tbe  aeoond  drum  D  ia  oaed  for  cleaDing 
the  hacka  of  the  blade* ;  and  the  third 
dram  £  hia  iia  periphery  eovered  with 
briatha  or  wirei,  and  forms  a  eylindrioa) 

HB.    nOlT'l    DISCDVaaiB*   I 


brntb,  aaitabk  for  the  aleanlD^  of  fork*. 
In  cleaning  the  forka,  thry  are  intro- 
duced throDgfa  a  hole  a  to  tbe  coTeriDg 
H  of  the  drcalnr  branh.  I  i*  a  tronpi 
for  holding  emery  or  biickdust. 

TbJE  instrument  poBaesses  aeTCral  ot>- 
*iou*  advantageB  over  the  patent  oue 
which  baa  recently  come  ao  much  into 
vc«ue.  First,  it  mttc*  to  clean  both 
knives  and  forka,  wbeieas  the  patent  one 
cleans  kni*«a  Mlf  i  seMod,  it  ia  maah 
lea*  liable  («  gM  out  of  ordar  i  and  Mri, 
it  may  ha  nade  (we  hney)  at  •"-  *^"" 
thepriee. 


-(*« 


>.  191,  J 
(.  Fiwt  tai  Um  llhutratian  a<  Ua 


8.) 


St/mrt   of  Ike    Om<iMln  »f  ArU  aarf  , -- 

ffciaiM*  ^  file   AmtrictM  iMdiftOi  qf  theory,  wimewad a  nnmbarof tha  nperiiaaBta 

Nne  Tm-k,  m  Mr.  JVcal'i  PaayAlti.  which  he  performs  by  maans  of  thsm,  a>d 

WUi  Notn  h  Mr.  Jhif/.  asiiated  at  the  trial  o(  a»  eniuu  ptoyaUad 

Af|.rp.r«iMth...Upa^ldat,..»r.l  ^'^ly^JSZlSL'lS:^ 

iMBl^B of ^eCoMuiltaa  DTOosadad  to  Iba  ■«"»*■  ■**  "••"  "'^  "*•■  "*■■  P"*^ 


ibl> 
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MB.   frost's  DISOOYEBTES   IN  STEAM. 


fhat  it  it  planned  with  much  ingenuity,  end 
npon  principles  which  admit  of  no  donbt  as 
to  the  acearacy  of  the  results  exhibited  by 
experiments  performed  with  it.  These  results 
will  be  hereinafter  spoken  of  in  detail.  In 
respect  to  the  engine  they  found  a  -?ery 
marked  and  deetded  superiority  in  the  mea- 
sure of  the  work  performed  by  it,  when  the 
steam  was  heated  after  being  generated.  In 
the  absense  of  those  members  of  the  Com- 
mittee practioally  skilled  in  the  action  of 
steam  engines,  however,  they  do  not  venture 
to  assert  that  the  principles  npon  which  the 
engine  acts  when  propelled  by  steam  heated 
after  being  generated  is  certainly  capable  of 
couTenient  application  to  the  steam  engine. 
Enough  however  was  obvious  to  them  to 
enable  them  to  report  that  the  principle  is 
in  itself  true,  and  that  the  application  of  it 
to  practical  use  is  well  worthy  of  careful 
investigation. 

The  experiments  described  by  Mr.  Frost, 
of  which  a  sufficient  number  were  witnessed 
by  the  Committee  to  enable  them  to  assert 
thst  there  is  no  reason  to  suspect  any  fallacy 
in  their  results,  may  be  divided  into  two 
classes. 

1.  Those  by  which  the  expansive  force 
and  tension  of  steam,  heated  after  being 
generated,  to  which,  in  the  remainder  of  this 
report,  the  name  of  dry  steam  will  be  given, 
are  determined : 

And  2.  Those  by  which  the  relations  of 
dry  steam  to  sensible  and  latent  heat,  are 
investigated. 

In  relation  to  the  experiments  of  the  first 
olass,  it  is  proper  to  premise,  that  previous 
to  the  publication  of  tbe  experiments  of  Mr. 
Frost,  it  was  held,  and  admitted  by  all  scien- 
tific men,  that  the  vapour  of  water  and  of  all 
other  bodies  did,  like  atmospheric  air,  obey 
the  law  known  by  the  name  of  the  experi- 
menter  who  first  investigated  it,  Guy  Lussac; 
and  did,  in  conformity  with  that  law,  expand 
T^h  partof  their  volume  at  the  temperature 
of  freering  water,  for  every  increase  of  1° 
of  Fahrenheit,  in  their  temperature.  The 
accuracy  of  this  law,  after  being  received 
universally  for  near  half  a  century,  has 
recently  been  caUed  in  question,  even  in  its 
application  to  the  gases;  the  experiments 
under  consideration  seem  to  show  that  it  is 
very  h.T  from  being  true  in  dry  steam.  Guy 
Lussac  appears  to  have  been  too  hasty  in 
admitting  the  universal  application  of  his 
Isw  ;  and  even  in  the  cases  whence  he  de- 


(1.)  The  use  of  the  term  dry  steam  for  this  won- 
derfblly  and  more  valuable  and  distinct  element 
(Stame)  is  not  only  paarile  but  undUtinguishiog— 
fi>r  Count  Rumford  showed  that  all  steam  was  dry 
(fifty  years  ago)  thrusting  a  long-nsed  cane  into 
common  steam— in  a  few  ndnutes  the  wood  shrank 
•0  much  the  ferrule  fall  off. 


rived  the  inference  that  it  was  tme  of  the 
vapour  of  water,  his  experiments,  as  far  as 
your  Committee  have  been  able  to  ascertain, 
did  not  extend  to  the  particular  points  whiA 
have  been  the  chief  subject  of  Mr.  Frost's 
investigations.  The  published  results  of  Gny 
Lussac,  derived  from  his  experiments  on  tiie 
vapour  of  water,  extend  from  32^  Fah.  to 
2 1 2°  F. ,  and  therefore  cease  exactly  where  Mr. 
Frost's  begin.  There  is,  therefore,  in  reality 
no  received  law  to  be  set  aside.  That  of 
Guy  Lussac  remaina  unchanged,  although 
restricted  by  the  limits  of  the  experimenta 
on  which  it  is  founded  ;  and  any  other  law 
determined  by  experiments  beyond  these 
limits,  is  not  in  opposition  to,  bnt  an  exten- 
sion of,  his  law.  It  has  been  considered 
important  that  these  facts  should  be  stated, 
inasmuch  as  the  investigations  of  Mr.  Frost 
might  be  rejected  without  examination,  aa 
contrary  to  a  well-established  law  of  nature, 
were  it  not  clearly  shown  that  this  law  has 
been  too  far  generalized. 

By  means  of  various  apparatua,  folly  de- 
scribed in  his  pamphlet,  Mr.  Froat  has 
obtained  the  following  relations  between  the 
volume,  temperatures  and  tenaiona  of  steam, 
heated  out  of  contact  with  water : 


Tensioa 

in  inches 

Temp. 

Volame, 

of  Mercury. 

212" 

1 

30 

216 

2 

32 

228 

3 

34 

450 

4 

36 

600 

6 

40 

650 

7-37 

42-73 

If 
tl 


Whence  it  may  be  inferred  that  tbe  volumes 
under  the  pressure  of  a  single  atmosphere, 
and  the  tension  under  a  constant  volume, 
would  have  borne  the  following  relationa  to 
the  temperature : 

Volume  Tension 

under  pressure  of  under  a 

Temp.  1  Atmosi^ere.  given  Tolune. 

212''  1  30  indies 

216  2133  64 

228  3*4  102 

450  4-8  144     „ 

600  7*2  216     „ 

650  9-8  294     „ 

The  experiments  of  Mr.  Frost  have  fiar- 
nished,  in  his  opinion,  complete  proofii  of 
the  truth  of  the  law  of  Mariotte,  by  meaos 
of  which  the  relations  in  the  last  T^Elble  liav% 
been  calculated. 

Mr.  Frost  next  prooeeded  to  measure  the 
actual  quantities  of  heat  contained  in  steaaa 
generated  from  water  boiling  under  different 
pressures,  and  in  steam  generated  at  tiie 

(8.)  A  droll  affiUr  this  to  tenn  an  eaormous  mis- 
take, an  established  law  of  uatum. 
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tnaperfttiire  of  212°,  and  hetted  afterwards 
out  of  contaot  with  water.  In  the  fint  of 
the  two  cases,  he  reaches  the  conclusion, 
that  "  Natural  8i€am,  hototver  varying  in 
dentiiy  or  iemperatMre,  it  one  invariable 
aiomie  eomptmnd  of  water  and  calorie,  and 
OM  definite  atony  ekemieal  aionuecon^omnd 
wAo/soMwr.*'  This,  when  translated  into 
more  lamfliar  lanipiage,  is  no  more  than  the 
well-known  law  which  has  long  heen  receiTcd 
as  approximately,  hut  not  exactly  true  ; 
namely  that,  The  mm  of  the  latent  and  een- 
aiile  keat  in  the  tMgpomr  of  water,  whatever 
he  ite  temperature  or  deneityf  it  a  eonetant 
quantity, 

Mr.  Frost's  experiments  do  not  appear  to 
ftimish  better  grounds  for  considering  this 
law  as  more  than  approximately  true,  than 
those  of  others ;  and  to  receive  it  as  more 
than  an  approximation,  is  attended  with 
difSenlties  which  have  so  often  been  pointed 
out,  that  it  is  unnecessary  to  state  them  in 
this  report.  Upon  this  law,  however,  Mr. 
Frost  founds  an  argument  against  the  pro- 
fitable application  of  high  steam,  on  which 
head  it  is  sufficient  to  state  that  on  this  very 
law  is  founded  the  reason  why  high  steam 
ean  be  employed  with  advantage ;  because 
the  tension  due  to  its  increased  temperature 
is  obtained  without  cost. 

In  respect  to  steam  generated  at  212°. 
and  subsequently  heated  out  of  contact  with 
water,  Mr.  Frost  infers  that  the  increased 
tension  which  has  been  exhibited  in  the 
Tables  above  set  forth,  is  obtained  by  the 
addition  of  comparatively  small  quantities  of 
heat.  Thus  to  raise  the  dry  steam  from  a 
temperature  of  212''  to  650''  and  give  it  a 
tension  of  9*8  atmospheres,  requires  no 
more  heat  than  is  to  that  which  is  required 
to  raise  water  from  a  temperature  of  50**  and 
convert  it  into  steam  of  the  tension  of  one 
atmosphere,  as  38  :  32.      Upon  this  Mr. 


(3.)  The  discoveiy  claimed,  is  not  that  steam  is  a 
definite  compound  of  water  and  heat— but  the  great 
and  necessary  deduction  flrom  that  postulate — 
namely,  that  a  trivial  addition  of  heat  to  steam,  out 
of  contact  with  water,  constitutes  it  a  distinct  ele- 
mentary ctanpound  of  the  same  atoms,  of  enor- 
mously augmented  volume  and  value. 

(4.)  If  the  professor  cannot  understand  so  plain 
a  fact,  perhaps  he  will  be  able  to  understand  the 
following  proof  thereof.— The  late  substitution  of  a 
Low  Pressure  Condensing  Engine  (at  the  Novelty 
Works,  New  York,)  for  a  High  Pressure  Non-con- 
densing Engine,  has  reduced  the  daily  consumption 
of  coals  from  six  tons  to  less  than  two  anda-half 
tons.  How  pitiful,  then,  was  the  previous  high- 
pressure  engin«  in  such  great  use.  Yet  how 
much  more  pitiful  is  the  polished  engine,  selected 
for  driving  the  machlner)-  at  the  Great  Pair  of  the 
American  Institute,  though  of  splendid  work- 
manship, and  ftirnished  with  that  rare  appendage, 
a  sieam  Jacket,  but  into  which  the  exhausted  steam 
fa  passed  for  the  immeasurable  ignorant  attempt  to 
beat  the  cylinder  with  colder  steam,  the  most  rapid 
abstraetor  of  heat  In  natue. 


Frost  founds  a  theory,  that  steam  heated  out 
of  contact  with  water,  becomes  a  new  atomic 
combination  '*of  water  and  caloric."  We 
do  not  see  that  it  is  necessary  to  resort  to 
this  hypothetical  mode  of  expressioo,  nor  is 
there  any  experimental  evidence  of  a  change 
in  the  relations  of  the  aqueous  matter  to 
latent  heat.  All  that  occurs  can  be  ex- 
plained in  language  more  familiar,  and  which, 
although  also  hypothetic,  is  so  universally 
received  that  it  may  be  used  with  as  little 
risk  of  being  misunderstood,  as  if  truly 
expressed  fSscts.  In  this  language  the  amount 
of  the  discovery  of  Mr.  Frost  may  be 
stated,  by  saying  that  steam  heated  out  of 
contact  with  water  has  a  very  low  capacity 
for  specific  heat  Following  out  his  own 
hypothetical  views,  Mr.  Frost  chooses  to 
call  his  supposed  new  combination  of  aqueous 
matter  and  *' caloric"  hj  the  name  of 
8tame,  Tour  Committee  are  not  of  opinion 
that  the  use  of  such  new  name  is  of  absolute 
necessity,  and  have  therefore  avoided  ita  em- 
ployment, particularly  as  the  epithet  dry,  if 
applied  to  steam  not  in  contact  with  water, 
is  fully  and  snfBeiently  expressive  of  every 
thing  that  is  positively  known,  or  which  re- 
quires to  be  expressed  in  language  by  way 
of  distinction  between  steam  heated  out  of 
contact  with  water,  and  steam  in  contact 
with  the  water  whence  it  has  been  generated. 
In  expressing  a  dUTerence  of  opinion  from 
Mr.  Froat,  in  relation  to  the  law  of  the  con- 
stancy of  the  quantity  of  heat  in  ordinary 
ateam,  and  in  respect  to  the  necessity  of  a 
new  name  for  dry  steam,  your  committee  do 
not  intend  to  detract  in  the  least  from  his 
high  merit,  nor  from  the  value  of  the  deduc- 
tions he  has  made  from  his  experiments. 
These  deductions  are  of  great  value  as  addi- 
tions to  the  theory  of  elastic  fluids,  and 
afford  an  explanation  of  facts  and  occurrencsa 
which  no  previous  theory  has  reached.  We 
have  seen  that  an  increase  of  the  tempera- 
ture of  dry  ateam  from  212^  to  650*",  or  lit- 
tie  more  than  400°  increases  its  elastic  force 
nearly  ten  fold,  and  that  this  increase  of 
force  can  be  attained  by  an  eKpenditure  of 
heat  not  greater  than  one-fourth  of  that  by 
which  the  steam  was  originally  generated. 
Can  it  be  doubted  that  in  this  simple,  but 
hitherto  unknown  fact,  lies  the  cause  of  by 
far  the  greater  part  of  the  exploiions  of 
steam  boilers.  It  is  conceded  by  almost  all 
who  are  competent  to  examine  the  subject, 
that  the  dangers  which  might  otherwise  ac- 
company the  use  of  steam  generated  in  a  boiler 
no  part  of  whose  surface  is  hotter  than  the 
water  it  contains,  can  be  prevented  by  the 
use  of  the  common  safetj-valve,  and  the  very 
weakness  of  parts  of  a  boiler  may  prove  a 
source  of  safety.  On  the  other  huid  it  is 
almost  always  possible  to  Infer  that  thera 
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Imvo  been  etwee  eepeble  of  heetinf  aoiiie 
portion  of  the  boiler  to  tempentnrea  ftr  eboTO 
thoM  of  the  water  it  eontained,  previont  to 
ell  poiitiTe  ezplotioni.  Now  if  an  acldt- 
tional  beat  of  400*"  snffieee  to  inoreaae  the 
elattie  force  of  drj  atBam  nearly  ten-fold, 
bow  great  might  the  incieaae  of  eUetio  foroe 
beeome,  if  the  eteam  were  in  contact  with 
iaeandeaoent  metal,  and  heated  from  1600* 
to  2000**  above  iti  norm^  temperature 

The  low  eapadty  for  heat  which  haa  been 
found  by  Mr.  Frost  in  dry  iteam»  aeoonnta 
for  the  fact  that  ezploaioni  ariiing  from  the 
oauie  we  haTO  referred  to,  are  often  preceded 
by  a  diminution  in  the  foroe  with  which  the 
engine  works.  It  else  enablee  us  to  explain 
how  it  happened  that  although  the  very  action 
wppoeed  by  Mr.  Froek,  namely,  the  heeting 
of  dry  steam,  haa  been  employed  for  many 
years  in  the  "  Steam  Chimneys''  so  familiarly 
known,  no  very  important  adTantages  haTe 
been  gained  by  their  use.  In  this  ease  the 
stsam  hes  ported  with  its  temperatura  to  the 
cylinder  end  steem  passages  just  as  rapidly 
as  it  has  aequired  it. 

In  this  cause  also  we  are  to  find  the  reason 
of  the  difficulties  which  Mr.  Frost  hes  ez- 
perieneed  in  applying  the  principlee  deduced 
by  his  esperiments  to  the  actual  working  of 
an  engine.  These  difficulties  he  has  over- 
QOme  in  an  engine  of  small  siae,  by  methods 
CKtremely  ingenious  and  sufficiently  simple. 
It  should  be  considered  that  we  know  that 
incendeeoent  metal  may  dri? e  off  water  in 
gldbulesv  and  that  this  inesndfscence  is  often 
pfodueed  in  particular  spots  of  the  boikr, 
by  means  of  an  accidental  high  heet  pre- 
dneed  by  peculiar  arrangements  of  fuel  and 
dmight  of  air,  and  particularly  where  there 
is  not  enough  of  water  in  the  boiler.  In 
such  flSflSB  ea  eiplosion  may  bo  the  conse- 
%nenee. 

It  shonld  also  be  considered  that  more  of  the 
netels  than  is  usually  admitted  are  eapable 
of  deeempnring  steam  when  intensely  heated, 
and  are  thus  eaddated.  These  candderationB 
show  thnt  there  mnat  be  difficulties  or  even 
daagers  fas  the  nee  of  dry  steam,  and  ought 
to  be  taken  Into  aoeount  in  any  attempt  to 
rednoe  Mr.  Frost's  principles  to  praetleel 
annliesrtnn 

Jambs  Rinwick, 

H.  Mniot, 

Hbnky  R.  Dunham. 


(kmwdii€§. 


AaNricaa  lattltate,  Sept  1, 18M. 


A  learned  and  liberal  professor  (Renwick), 
who  haa  long  devoted  perticular  ettentlon  to 
the  subject  of  eteam,  has  been  attempting 
an  apology  for  the  astewndlBg  errors  of  €by 
Lnssae  and  Dr.  Delton,  by  stating  Uielr 
experimente  having  been  made  on  steam  of 
lees  temperature  then  218^,  were  estaUisbed 
laws  of  natnrs  i  while  all  mfaie  having  been 
made  on  steem  of  grsatsr  temperature  than 
212*,  though  true,  were  flrem  that  eanee 
incomperabie  with  thoee  writere'  experi- 
ments, and,  therefore,  Aote  was  no  diAr- 
enee  between  us. 

Very  unhappily  for  those  established  laws, 
and  for  tbia  most  Isemed  and  laboured 
apology— but  more  heppUy  for  seienee  and 
the  general  wdfare  of  mankind^— they  have 
led  me  to  inveetigate  the  oombination  of 
greater  heat  with  steam  Meie  fAe  itrnptrm^ 
hm  ^  212'',  beeauae  It  has  disclosed  the 
greater  diaoovery,  that  a  volume  of  steana 
below  212'*,  heated  epsvt  from  water,  le  pro- 
portionally far  more  expended  by  extra  haul 
than  is  steam  above  212**  expended  by  exfem 
beat  es  detailed  in  my  FampUet;  and  theen 
newer  facta  will  become  wiqueelioneble  to 
any  competent  judge  perusing  the  followinf 
detdll  of  inetnmeBto  and  means  pnfsned  f* 
eliciting  the  truth. 

Figs.  1,  2, 3,  ere  drawn  to  a  seale  of 
tenth  te  origineL 


(5.)  If  th«  ProfeHor  foxetMS  AJAenUtet  la  Imagin* 
aticB,  I  have  found  none  la  practice,  that  any 
edneatad  practical  engineer  could  net  avoid  or  rar- 
monnt. 
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Fif.  1,  repretaBtt  a  glasii  barometer  tube, 
into  tike  short  leeled  end  A,  3  inches  in 
lengtn,  a  email  drop  of  water  wae  introdneed 
throafh  an  apertnre  in  the  bnlb — and  that 
and  A,  and  all  that  part  of  tnbe  of  a  dark 
colour,  filled  with  menmry ;  the  tnbe  being 
attached  to  a  board,  waa  immened  horiaon- 
tally  to  the  lower  part  of  bnlb,  within  a 
aatnrated  lolntion  of  ealt  in  a  boiler. 

The  eolntion  of  salt  being  rery  gradnally 
cauied  to  boil«  and  continned  at  that  heat 
for  an  hoar,  converted  the  indoeed  water  to 
eteam  of  tempemtnre  228"*,  which,  snffi- 
dently  confined,  would  have  aoqvired  a  ten- 
sion of  upwards  of  41  inches  mercury,  bat 
being  confined  by  only  36  inches,  all  the 
steam  escaped  from  the  tube  except  the  por- 
tion retained  in  A ;  and  as  may  be  seen  in 
my  former  Pamphlet,  steam  so  heated  and 
ratified  under  eoeh  inadequate  pressure 
within  a  eudiometer,  contains  or  retains  only 
sufficient  basic  water  for  the  reprodaction  of 
one-third  of  its  Tolame  of  steam  of  tempe- 
rature 212%  and  tension  30  inchee  of 
mercury. 

By  this  oft  tried  and  easy  means,  was 
separated  and  secured  for  future  experiment 
within  the  barometer,  the  equiyalent  of  basic 
water  for  aunit  tneh  of  atmospheric  steam. 

Fig.  2. 
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Fig.  2,  represents  this  prepared  steam 
barometer  attached   to  a  board,  in  which 
horizontal  lines  have  been  previously  drawn 
an  inch  asunder — the  tube  then  being  tem- 
porarily so  inclined,  that  the  mercury  filled 
the  upper  pnrt,  till  the  quantity  of  mercury 
was  so  adjusted  in  the  tube,  that  the  upper 
and  lower  surfaces  were  exactly  30  inches 
asunder,  then  when  the  tube  was  suspended 
perpendicularly,  the  mercury  was  depressed 
at  the  upper  part  and  elevated  at  the  lower 
part,  proportioned  to  the  heat  to  which  the 
vapour  in  A  was  subjected. 

In  fig.  2,  at  temperature  94,  the  depres- 
sion above,  and  elevation  below,  were  each 
equal  to  an  inch,  therefore  the  tension  of 
▼apour  in  barometer  counteracts  the  atmo- 
spheric pressure  of  30  inches,  just  2  inches, 
and  reduces  the  mercurial  column  to 
28  inches,  showing  that  the  volume  of  steam 
at  that  temperature  has  an  equal  magnitude, 
but  only  one- fifteenth  part  the  tension  of  the 
atmospheric  steam  from  which  it  has  been 
reproduced. 

The  accompanying  Table  shows  the  volume 
and  tension  of  that  vapour  at  every  inch,  and 
corresponding  temperature  from  zero  to  212^, 
and  a  careful  perusal  thereof  will  afford 
great  and  greatly-needed  insight  to  the  great 
difference  of  actual  volumes  and  great  loss 
of  efficiency  of  engines,  occasioned  by  very 
small  difference  of  temperature ;  a  most  im- 
portant mavter,  at  present  little  known,  or 
disregarded. 

For  according  to  Marriott's  law  the  actual 
volumes  are  as  the  multiples  of  tension  and 
volume ;  therefore  if  the  original  volume  of 
steam  (1)  is  multiplied  by  its  tension,  its 
actual  volume  may  be  termed  30 ;  then  aa 
the  volume  and  tension  have  been  each  in- 
creased tenfold  at  212**,  the  actual  volumes 
have  been  as 

10x20ai^-6*66 
34 

times  by  heating  a  volume  of  steam  apart 
from  water  under  diminished  tension,  and 
below  212** ;  therefore  the  proportionate 
expansion  of  steam  by  extra  heat  is  thus 
shown  to  be  twice  as  great  below  212°  as  at 
higher  rates  quoted  in  Pamphlet  and  Ap- 
pendix, and  therefore  the  employment  of 
steam  prodaced  at  low  pressure  will  be 
eventually  found,  not  only  more  convenient 
and  safer,  but  far  more  economical  and 
powerful  than  has  yet  been  anticipated. 

To  make  the»e  experiments,  the  upper 
part  of  barometer  was  inclosed  within  a 
boiler  of  bright  exterior  surface— the  form 
and  place  thereof  shown  by  strong  lines  on 
fig.  2  and  section  3. 

The  experiment  commenced  by  placing 
within  tiie  boiler  a  tin  tube  shown  in  section 
3,  then  by  nearly  filling  the  remaining  space 


in  boiler  with  hot  water,  and  ptadBg  m  hot 
iron  rod  in  tin  tube,  the  water  was  eaosed  to 
boil,  the  vapour  in  barometer  to  expand, 
and  force  the  mercury  to  deseand  in  the 
apper  part  and  to  asoand  in  the  lower  party 
where  it  could  be  plainly  aeen. 

As  the  boiler  required  several  honn  to 
cool,  ample  opportunity  wae  afforded  lor 
recording  the  descent  of  the  merottry  at 
every  inch,  and  of  a  thermometer  placed  in 
boiler,  the  Table  fig.  4  was  easily  and  cor« 
rectly  constructed. 

The  great  economy  that  will  reanlt  from 
the  conversion  of  steam  to  "  atame,"  and 
its  costliness  for  motive  force,  cannot  but 
be  apparent  to  any  competent  and  candid 
judge. 

This  is  to  certify  that  we,  the  imdeciigoed, 
met  together,  and  witnessed  the  following 
experiments  :— 

First,  an  engine  working  under  ordinary 
drcumstsnces,  with  a  preaaure  of  21  Iba.  on 
boiler,  engine  made  2000  revolutions ;  the 
steam  passing  through  a  surface  oondenoer 
in  a  cistern,  heated  the  water  therein  from 
48*  to  62*^,  and  engine  exhaosted  the  steam 
on  boiler. 

Under  the  second  experiment,  by  heating 
the  steam  apart  from  water,  the  engine  ran 
2000  revolutions,  and  the  atesm  coodenaing 
in  the  surface  condenser  heated  the  water  in 
datern  from  61*  to  70**,  and  the  preeaure 
of  steam  on  boiler  increased  from  21  lbs.  to 
37  lbs. 

T.  H.  SxcoR,  Seoor  Iron  Worka,  New 
York. 

Alxz.  H.  Stbvbns,  Principal,  New 
York  University. 

W.  Caldwkjx,  Engineer,  Steamers  Am^* 
riea  and  A»im, 

EsMimD  TuTBXLy  Engineer,  Seoor  Iron 
Works. 

John  Lbitch,  Captain,  Steamer  Ame^ 
riea. 

Jambs  How,  Union  White  Lend  Works, 
Brooklyn. 

Wm.  AnTHua,  Vnlosn  Steam  Worica, 
Brooklyn. 

The  condenser  fitted  with  mercurial  gauge 
showed  a  ateady  vacuum  of  12  lbs.,  therafoie 
the  effective  steam  power  being  12  lbs.  hi 
first  experiment,  and  12'4-S7a49Jbe.  hi 
second  experiment,  while  14°  of  heat  was 
expended  in  first,  and  only  9*"  of  heat  in 
second. 

Then,  as 

12  :  49  ! :  1  :  41  x  ll«l?:l»6-36 

9        9 

times  the  effective  force  derived  from  an 
equivalent  of  caloric  from  heated  ■^■m  (or 
etame)  than  was  derived  therefrom  whf» 
applied  to  steam. 


i 


ENGLISH   SPBClPICATrONS   ENROLLED    DVRING   THE   WEEK. 


897 


Siailir  ttperimentt  witli  the  laaie  engine, 
•ppwttvs,  and  retidtet  have  been  witnessed 
by  nnmerons  ud  eqnaUj  oompetent  engi* 
and  otber  8elenti6c  persons. 


SPBOIFIOATIOirS  OF  BNOL18B  PATBNT8  EN- 
ROLLBD  DUMNO  TRB  WaiK  SNDINO 
HOTBMBBA  14,  1850. 

John  Tatram  and  Datid  Cheitham, 
of  Roefadale,  Lancaster,  machine  makers. 
JFer  eerUHn  imprmfemenig  in  machinery  or 
apparaUu  and  operationt  connected  with  the 
mam^aeiure  of  cotton,  wool,  rilJt,  and  other 
JIbrous  euManeet  and  faMet,  and  in  the 
oppliemHon  of  certain  materiaU  to  the 
mmnffaetmre  of  textile  faMee,  Patent 
dated  May  7,  1850. 

The  improTements  of  the  present  paten- 
tees, which  are  respectlTely  described  and 
claimed  fn  the  specification,  are 

1.  Casting  the  axes  of  cylinders,  doffers, 
fancies,  or  other  rollers  on  which  wire  cards 
are  to  be  set  in  the  same  pieces  with  the 
oylfaidrieal  portions  thereof,  or  with  one  or 
both  ends  only. 

2.  The  application  of  two  or  more  snit- 
able  feedkig  apparatuses  to  one  beater  in 
scntohing  or  lap  machines. 

3.  Transferring  the  slivers  (with  or  with- 
ont  twist)  on  to  bobbins  from  cans  or  other 
raeeptaeles  in  which  they  hsve  been  de- 
posited by  the  csrdlog  engine  frame,  or  by 
nnj  mschine  used  previonsly  to  the  bobbin 
and  flier  frame,  soch  trinsferrence  being 
effected  by  means  of  reroMng  rollers  acting 
on  the  peripheries  of  the  bobbins  or  of  fliers 
reroWing  aronnd  them. 

4.  With  regard  to  the  bobbins  of  slnb- 
bing  and  roving  machines  which  reroWe  by 
traetloo  (aoeording  to  the  method  patented 
by  Messrs.  W.  Eedes  and  Co.,  Dee.  3, 1849), 
ooBBeetiBg  the  whole,  or  a  portion  of  them, 
together,  by  means  of  toothed  gear  straps, 
bands,  or  other  suitable  arrangement. 

5.  The  application  of  an  arresting  appa- 
ratus to  sivbbing  and  roving  machines,  for 
the  pvrpose  of  stopping  their  motion  upon 
the  absence  or  breakage  of  a  slubbiog  or 
roving ;  such  apparatus  being  placed  between 
tba  delivering  roller  and  the  ilier  or 
spindle. 

6.  The  application  of  a  brake  to  slnbbing 
aad  roviogr  machines,  to  carding  engines  and 
to  awiftt  or  reels,  for  the  purpose  above  set 
forth* 

7.  Making  the  spindles  to  be  used  in 
slobbing  and  roving  machines  hollow. 

8.  Constructing  the  presser  in  connection 
with  the  flier  in  such  manner  that  the  cot- 
ton or  other  fibrous  material  may  be  pressed 
betweeii  two  surfaces.  Also,  providing  the 
pNHOr  with  two  or  more  eyes,  through 
wIMi  the  cotton  or  other  material  is  to  be 
threaded.    The  principle  of  this  improve- 


ment being  that  the  attachments  may  be 
made  within  the  sUple  of  the  material,  or 
within  that  space  in  which  it  may  be  held 
without  risk  of  breakage. 

9.  The  employ.nent  of  friction  snrfaces 
in  combination  with  toothed  wheels,  for  the 
purpose  of  giving  motion  to  any  desired  part 
or  parts  of  machines  used  in  the  maoufac- 
ture  of  cotton  or  other  fibrous  material  or 
fabric. 

10.  Forming  the  oog  wheels,  or  the  cogs 
only  of  cog  wheels  used  in  such  manufac- 
tures, of  gutta  percha  or  its  compounds. 

11.  Forming  the  caps  or  covers  of  the 
feet  of  spindles  used  in  such  manufactures 
of  gutta  percha  or  its  compounds. 

12.  The  employment  of  suitable  appara- 
tus, worked  by  the  agency  of  exhausted  or 
compressed  air,  for  the  purpose  of  impart- 
ing motion  to  the  looms  separately  or  to 
the  sleys  of  looms. 

13.  Imparting  rotary  motion  to  the  warp 
beam  of  looms,  through  the  intervention  of 
a  roller  revolving  in  contact  with  the  work 
beam,  for  the  purpose  of  letting  oflT  the 
yams  as  soon  as  the  woven  fabrics  are  pro- 
duced. 

14.  The  employment  of  the  material 
known  as  **  spun  silk"  as  the  warp  threads 
in  the  manufacture  of  **  hat  plash "  and 
velvet,  such  material  being  used  either  alone 
or  in  combination  with  a  certain  proportion 
of  raw  silk. 

Joseph  GiBBs,  C.E.  For  improvemenie 
in  artificial  elone,  mortar^  and  cemente, 
and  in  the  modee  of  nuan^acturinff  the 
same.    Patent  dated  May  7,  1850, 

Claimi, — 1.  The  manufactnre  of  mortar 
and  cement  from  chalk  maris,  the  calcareous 
marlstones  of  the  Ashbumham  beds,  the 
calcareous  shales  of  the  Purbeck  formation, 
the  rummel  beds  of  the  lias  formation,  the 
calcareous  and  mountain  limestone  shales, 
bastard  limestone  and  the  "metals,"  and 
pyritous  septaria  of  the  eoal  formation,  all 
or  any  of  them,  when  prepared  for  the  pur- 
pose by  grinding  or  pounding,  and  by  treat- 
ing with  water  as  desoribed,  and  whether 
the  same  are  combined  or  not  combined  with 
certain  hardening  materials  (afterwards  spe* 
eified)  or  other  cementitious  substances. 

2.  The  use  of  the  **  hardening  mate- 
rials" described,  when  used  in  combination 
with  any  of  the  calcareous  substances  enu- 
merated in  the  preceding  claim,  or  in  com- 
bination with  any  other  natural  calcareous 
marl  or  marlstones. 

3.  The  use  of  the  calcined  Folkstone 
pyritous  earth,  the  sparry  ironstone  or  white 
ironstone  of  the  mountain  limestone,  and 
the  calcined  pyritous  septaria  of  the  coal 
meaanres,  as  "  hardening  materials  "  in  com- 
Unation  with  any  artifidaUy-fonned  cement 
composed  of  chalk,  or  lime  and  clay,  ground 
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and  caldned  ia  the  mannsr  now  niiuUy 
practiMd  for  manafaetnrinf  artiftcUl  oe- 
menta. 

4.  The  mixture  of  any  of  the  before- 
described  marla  or  marlatonee»  or  pyritoos 
■eptaria  from  the  eoal  measureSf  with  each 
other,  or  with  any  of  the  water  oementa  or 
lines  now  in  nse,  or  the  materials  of  whioh 
the  same  are  eomposod. 

5.  A  particolar  process  of  pounding  end 
grindiof  cement  and  materials  mixed  there- 
with, as  described. 

6.  The  consolidation  of  cement  and  ma- 
teriala  mixed  with  such  cement  by  eoncns- 
aion,  as  described,  for  forming  blocks  or 
other  solid  shapes  in  moulds. 

7.  A  process  of  making  artifudal  stone 
by  putting  plastic  materials  between  lattices 
or  other  convenient  forms ;  and  also  certain 
methods  of  casting  hollow  pareUelograms  in 
cement,  to  be  afterwards  filled  up  with  een- 
Crete,  for  walls  of  artificial  stone. 

8«  The  use  of  a  kiln  with  fire  vaults  under 
the  whole  area  of  such  Idln,  such  vaults 
communicating  with  each  other  in  Tarious 
directions  through  speeee  between  the  brieka 
composing  such  vaults. 

^  The  use  of  a  brick  with  projections  for 
constmoting  fire  vaults,  aa  deeoribed,  lor 
calcining  marb,  marlstones,  cements,  and 
other  material!  used  for  making  hydfunlic 
mortars. 

10.  The  use  of  a  circular  or  oontinuous 
kiln,  aa  described,  for  the  parpoee  of 
making  mortars  and  cementa* 

Georob  Robbins,  of  Forrest  Lodge, 
Southampton,  gentleman.  Fir  intpro99» 
mmtM  in  the  eomirwsium  of  railmn^  e«r- 
rioffBt.    Patent  dated  May  7,  1850. 

Theee  improvemeots  do  not  properly  relate 
to  "  the  construction  of  railway  carriages," 
but  to  brakes  of  a  peculiar  descriptioB,  bj 
which  such  carriages  may  be  acted  on  to  any 
required  extent,  at  the  will  of  the  brakesman. 
[According  to  several  decided  casee,  this 
is  a  discrepancy  iktal  to  the  patent.]  The 
carriages  to  which  the  improvements  are  to 
be  applied  are  supported  on  the  wheels  in 
the  usual  manner,  and  famiahed  with  buflfers 
and  draw  bars  of  the  ordinary  kind.  The 
inner  ends  of  the  draw  rods  are  respectively 
furnished  with  straps,  each  of  which  em- 
braces  and  supports  a  buffer  spring  com- 
posed of  two  parts,  the  additional  pait  being 
employed  for  the  sake  of  obtaining  graater 
power  of  resistance.  The  ends  of  the  buffer 
spring  bear  against  shoee  forosed  on  the 
buffer  rods,  and  near  the  periphery  of  the 
driving  wheels  a  brake  is  snmended  from 
the  framing  by  a  moveable  joint  and  pin. 
The  buffer  rods  have  attached  to  ^m  springs 
which  act  againat  these  brakes  whea  the 
buflbrs  are  shoved  home,  and  produce  an 
elastic  pressure  agaiftst  aU  the  wheeb.  Near 


the  centre  of  the  framing  are  fixed  two 
tumbling  or  atop  piecee,  which  have  attached 
to  the  under  side  of  their  lighter  ends  arma, 
which  sustain  friction  rollers  {  similar  arms 
are  also  fixed  to  the  framing,  but  carry  two 
rollers  each,  between  whid^  end  over  the 
before  mentioned  roller  ia  passed  a  chain 
connected  at  each  end  to  the  link  piioo  of 
the  swivel  attachment  of  the  carriue.  When 
this  chain  is  tightened  the  tumbling  pieces 
are  brooght  into  e  horizontal  positiont  aod 
if  the  carriage  be  now  reversed,  tbo  brakes 
will  not  be  brought  into  action,  and  the 
tumbling  pieces  afford  suftcient  resistance 
to  allow  of  the  carriage  being  shunted  in 
the  reverse  direction,  but  when  the  carrii^ 
proceeds  onwards,  the  chain  is  ilarkened 
and  the  brakes  are  ready  iar  action. 

The  apparatus  for  tsJung  up  the  slack  of 
the  chain,  and  which  may  be  attached  to 
either  the  tender  or  the  guard's  carriage,  is 
thus  described : — Mounted  in  guides  in  the 
framing  of  the  tender,  are  two  sliding  rods 
connected  by  a  strong  helical  apriog,  and 
for  each  of  the  rods  a  catch  pieoe  is  pro- 
vided to  regulata  the  dittanoe  of  their  tra- 
verse. To  the  outer  end  of  one  9f  the  bars 
is  attached  a  swivel,  whioh  is  secured  to  the 
chain  of  the  link  piece  of  the  a^joioiqg  car- 
riage; and  to  the  opporile  extienity  of  the 
bar  to  that  which  is  seemd  by  the  helical 
spring  ia  attached  a  cosunoBcairiage  epring, 
the  enda  of  which  elide  over  friotiBB  plaise 
bolted  to  the  framing  of  the  carriece^  and 
to  the  opposite  side  of  the  spring  is  com 
a  chain.  This  chain  is  scoured  at  ita 
end  to  a  segmental  pisoe  keyed  en  a 
ahafr  snpperted  by  the  fraaaing  of  the 
risge«  upon  which  shaft  ie  momied  a  bevel 
wheel  gearing  into  a  similar  wheel  ca  a  vee- 
tical  shaft,  to  the  upper  end  of  which  is 
affixed  the  winch  hendle  by  which  the  whele 
mechanism  is  actuated. 

The  paUntee  deserihee  abo  sevenl  other 
modifioatioaa  of  both  of  theee  eentrivuBees, 
in  one  of  which  the  buffer  rode  aie  brought 
into  direct  contact  with  the  tumbling 

Gb<m.— The  meene  deecribed  by 
aelf-aeting  brakes  are  bnmght  diieetl^ 
the  control  of  the  brakeemen. 

John  Youil,  of  Aidwich, 
brewer.    Far  eertem  fcwjiiueiimwii  Ai 
ekmmy  9r  ^tparatm  j/wr  weeitwy, 
MV»  fiUm0^  and  eorkitf  hvUha  mid 
eerre^.    Patent  dated  May  8, 1850. 

With  regard  to  the  «•  apparatus  Air  wash- 
ing  and  eleensing, "  the  patentee  diecblma  the 
Bob  uee  of  revolving  bmshee,  but  claima— 

1.  A  method  of  combinmg  an  incenal 
with  an  exteraal  brush,  so  that  they  mey, 
iriiibt  revolving,  operate  simnltaueooely  en 
the  reepective  parU  of  the  bottb  or  vessd 
to  be  cbanaed,  [whbh  b  supported  fa  n 
inverted  poeiticn  in  a  fcusd-shapei  tb 
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eating  placed  over  e  cittern  of  water  sap- 
plied  by  piimpei  or  from  any  conyenient 
source  at  a  inffident  height  abore  the  ds- 
tem  to  give  the  requisite  rise  to  the  water.] 

2.  A  method  of  oonstmeting  the  internal 
bmsb  with  a  hollow  spindle,  so  as  to  inject 
water  into  the  interior  of  the  bottle — also 
with  the  top  bristle  oonpoeed  of  metaliic 
wire  or  other  dnrable  material,  and  a  mode 
of  seeming  the  same  to  the  spindle  by  a 
band  of  gntta  pereha  or  soft  metal  placed 
around  the  bristles,  and  between  them  and 
the  orifice  at  the  end  of  the  tnbe— also 
a  method  of  attaching  the  dde  bristles  to 
the  spindle  by  means  of  dovetailed  wedges 
so  placed  as  not  to  obstruct  water  in  its 
passage  throngh  the  spindle. 

3.  A  mode  of  eonstrvcting  the  external 
bmsh  with  tnbes  interposed  between  the 
parts  thereof  in  such  manner  as  to  qeet 
water  against  the  exterior  of  the  bottle ;  and 
also  the  nse  of  sponge  in  connection  with 
snch  brashes. 

4.  The  combination  of  a  bmsh  for  deans- 
ing  ontdde  the  bottom  of  the  bottle,  with  a 
brash  for  striking  off  labds — the  latter  bdng 
compoeed  of  metallie  wire,  or  of  wire  and 
hair  bristles  intermixed  [this  componnd 
brash  bdng  placed  either  above  the  dstem 
or  revolving  therein] ;  a  method  of  giving  a 
roiling  motion  to  the  bottles,  and  of  holding 
them  secordy  by  springs  whiUt  undergoing 
the  operation  of  deaanng  by  meana  ^  thie 
oombination  of  brashes  described.  [For 
which  purpose  a  orosshead  with  three  arms 
is  employed,  one  of  which  is  slotted  at  one 
end  where  it  is  attached  by  a  pin  to  the 
framing,  the  other  end  bdng  connected  to  a 
crank,  which  revolvee  and  causes  the  two 
other  arms  to  work  eUiptleally  i  which  motion 
tliey  impart  to  the  bottles.] 

Under  that  head  of  the  spedfication  relat- 
ing to  the  «*  fiUhig  "  proeese  the  patentee 
ddms — the  application  of  a  slide  (worked 
by  a  rack  and  pinion,  and  capable,  when 
raised,  of  being  brought  up  dose  by  meane 
of  set  screws)  to  the  front  part  of  similar 
and  equal  cdls  so  at  to  cause  them  to 
assume  the  same  oapadty,  and  to  oontdn 
any  required  quantity  of  liquid;  also  a 
method  of  stopping  the  supply  of  liquid  to 
the  cells  by  means  of  the  overflow  from 
themselves  falling  into  a  vessd  supported  by 
a  framework  at  one  end  of  a  lever,  to  which 
is  connected  at  its  opposite  extremity  the 
rod  of  the  piston-vdve  for  admitting  the 
fluid  into  the  cells ;  and  dso  a  mode  of  dis- 
charaing  the  contents  of  the  cdls  in  any 
numoer  simultaneously  into  bottlee  placed 
underneath,  by  meana  of  a  series  of  vdves, 
one  in  each  edit  connected  to  a  rod,  which 
when  raised  by  a  hand  lever  permiti  the 
liquid  to  escape. 

liUstly ;  with  refierenoe  to  the  •'  eorkhtg  " 


operation^  Mr.  Youil  obeervee  that  he  makes 
no  ddm  to  the  employment  of  a  sliding 
ram  for  this  purpose,  inasmuch  as  this  has 
been  already  previously  uied,  but  that  he 
claims  the  employment  of  a  found  or  hop- 
per filled  with  corks  thrown  in  at  random 
and  continually  subjected  by  the  interven- 
tion of  cams  to  a  rapid  ooncnsdve  notion, 
for  the  purpose  of  keeping  a  tube  in  connec- 
tion with  it  constantly  supplied  with  eorkt. 

Findly  $  the  patentee  claims  the  generd 
and  particular  arrangement  of  the  parts  con- 
stituting the  said  improved  madiinery  for 
washing,  oleanring,  filling,  and  eoAing 
bottles,  without  restriction  or  limitation  to 
the  predse  details  given,  provided  the  pecu- 
liar diaraeteristic  features  of  the  inventioB 
are  retained. 

Gborob  Hurwood,  of  Ipswich,  Suffolk, 
engineer.  For  hiqfroptmimtt  m  gHmdtmg 
com  and  other  tubitaneet.  Patent  dated 
May  7,  1860. 

OMne.— 1.  A  mode  of  preparing  tiM 
parts  or  bodies  of  metd  mills  to  fit  them  to 
reodve  the  cutting  or  grinding  partSi  so  that 
when  required  such  parts  may  be  readily 
removed  and  replaced. 

2.  The  making  the  euttbg  parts  in  a  series 
of  plates  or  rings,  to  be  put  together  when 
used  either  for  plans,  cones,  or  other  figures. 

3.  The  forming  of  the  teeth  of  the  catting 
parts  by  stamping  or  pressing  the  metal 
when  hot  upon  dies. 

4.  The  making  the  plates  or  rings  forming 
the  cutting  parts  by  casting  iron  upon  chills. 

5.  The  making  the  cutting  parts  in  one 
piece,  with  a  series  of  teeth,  each  so  radiated 
and  divided  as  to  present  a  dmilar  fsee  to 
that  presented  by  putting  together  a  series 
of  separate  rings,  either  by  casting  iron 
upon  ddlls  or  stamping  iron  upon  dies. 

6.  The  making  of  the  case  and  plates  with 
a  ball  and  socket  joint,  and  adjusting  screws 
for  metal  mills. 

7.  The  application  of  fans  to  be  fixed 
upon  the  revolving  parts  within  the  case  of 
metal  mills. 

8.  The  causing  of  currents  of  ur  to  pan 
the  grinding  surfaces  of  metd  mills  dther 
by  exhaustion  or  pressure. 

9.  The  introduction  of  dr  between  the 
grinding  surfaces  of  millstones  by  apertures 
made  at  an  angle  to  the  face  of  the  stone 
from  within  the  eyehole  of  the  runner  stone. 

10.  The  introduction  of  dr  between  the 
grinding  surfaces  of  millstones  from  the 
bedstone,  by  making  the  neck-box  hollow  to 
admit  of  the  dr  bdng  forced  through  it,  and 
fixing  conducting  pipes  to  the  same  to  convey 
the  air  to  the  place  required. 

11.  The  introduction  of  air  between  the 
grinding  surfaces  of  millstones  by  apertures 
made  at  an  angle  to  the  face  of  the  stone 
froA  within  the  ejehde  of  the  bedstone. 
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Thomat  Main,  of  the  Strand,  printer,  for  im- 
proTementa  In  printing  machtneiy.  November  8 ; 
Biz  months. 

Jamee  Rock,  Jun.,  of  Hastings,  Sussex,  coach- 
builder,  for  certain  improvements  in  carriages, 
which  are  also  applicable.  In  whole  or  in  part,  to 
other  machinery.    November  9;  six  months. 

William  Palmer,  of  Button-street,  ClerlLenwell, 
manufacturer,  for  improvements  inthemanufiicture 
of  candles  and  night  lights.    Nov.  9 ;  six  months. 

James  Scott,  of  Falkirk,  N.  B.,  shipwright,  for 
certain  improvements  in  docks,  slips,  and  apparatiu 
connected  therewith.    November  9 ;  six  months. 

Sir  Francis  Charles  Knowles,  of  Lovell,  Bucks, 
Bart.,  for  improvements  in  the  manufacture  of 
charcoal.    November  9;  six  months. 

Lucien  Yidie,  of  14,  Rue  du  Grand  Chantier, 
Paris,  France,  French  advocate,  for  improvements 
in  measuring  the  pressure  of  air,  steami  gas,  and 
liquids.    November  9 ;  six  months. 

Joseph  Nye,  of  Mill  Pond  Wharf,  Old  Kent-road, 
engineer,  for  improvements  in  hydratillc  machi- 
nery, parts  of  which  improvements  are  applicable 
to  steam  engines  and  machinery  for  driving  piles. 
November  12;  six  months. 

Oeorge  Robins  Booth,  of  London,  engineer,  for 
improvements  in  the  manufkcture  of  gas.  Novem- 
ber 12;  sixmontlis. 

Peter  Spence,  of  Pendleton,  Manchester,  manu- 
facturing chemist,  for  improvements  in  the  manu- 
fhcture  of  alum  and  certain  alkaline  salts,  and  in 
the  manufacture  of  cement,  part  of  which  improve- 
ments are  applicable  in  obtaining  volatile  liquids. 
November  12;  six  months. 

Edwin  Clark,  of  Palace  New-road,  Middlesex, 
civil  enfl^neer,  and  Henry  Mapple,  of  Child's  HUl, 
Hampstead,  for  improvements  in  electric  tele- 
graphs, and  in  apparatus  connected  therewith. 
November  12;  six  months. 

Henry  Medhurst,  engineer,  in  the  employ  of 
Messrs.  Shears  and  Sons,  of  Bankside,  Soutnwark, 
for  improvements  in  gas  meters.  November  12; 
six  months. 

Etienne  Masson,  of  Place  St.  Michael,  Paris, 
gardener,  for  improvements  in  the  preparation  of 
certain  vegetable  alimentary  substances  for  the 
provisioning  of  ships  and  armies,  and  other  pur- 


poses where  the  said  substances  are  required  to  be 
preserved.    November  IS;  six  months. 

John  Ball,  of  Ashford,  Kent,  engineer,  for  im- 
provements in  appljring  heai  to  bakers'  ovens  and 
their  appendages.    November  12;  six  months. 

Henry  Wimshurst,  of  Limehousr,  Middlesex, 
shipbuilder,  for  improvements  in  steam  enginea,  in 
propelling,  and  in  the  construciion  of  ahipa  and 
vessels.    November  12;  six  months. 

Charles  Marsden,  of  Klngsland- road,  Middleeez, 
engineer,  for  improvements  in  scissors  and  thim- 
bles.   November  12;  six  months. 

William  Duckworth,  of  Liverpool,  coflbe  mer- 
chant, for  certain  improvements  in  the  manuike- 
ture  of  chicory,  with  certain  improvements  in  the 
machinery  or  apparatus  for  the  manufacture  there- 
of.   November  i4;  six  months. 

Thomas  Shore,  of  Exwich,  Devon,  miller,  for  an 
improved  method  of  dressing  flour.  November  14 ; 
six  months. 

Robert  Howarth,  of  61,  Chapman-street,  Old- 
ham •  road,  Manchester,  for  Improvementa  in 
machinery  for  raising  a  nap  on  cotton,  woollen, 
silk,  and  other  fabrics.    November  14;  six  months. 

Abraham  Haley,  of  Frome,  Somerset,  machinist, 
for  certain  improvements  in  looms  for  weaving. 
Noveml>er  14 ;  six  months. 

Edward  David  Ashe,  of  Brompton,  Middlesex, 
Lieutenant  in  Her  Majesty's  Navy,  for  a  new  or 
improved  nautical  instrument  or  instruments  appli- 
cable especially  amongst  other  purposes  to  thnse  of 
great  circle  sailing.    November  14  ;  six  months. 

John  Swindells,  of  the  firm  of  Swindells  and 
Wlillsms,  of  Manchester,  and  Juce,  near  Wigaa, 
manufacturing  chemist,  for  certain  improvements 
In  obtaining  products  A^m  ores  and  other  matteis 
containing  metals,  and  in  the  preparation  and 
application  of  several  such  products,  for  the  pur- 
pose of  bleaching,  printing,  dyeing,  and  colour 
making.    November  14;  six  months. 

Joseph  Conrad  Baron  Liebhaber,  of  Paria,  Franoe^ 
for  improvements  in  blasting  rocks ;  also  in  work- 
ing marble  and  stone,  and  in  preparing  prodocta 
therefh>m.    November  14;  six  months. 

Charles  AUemand,  of  Paris,  France,  gentleman, 
for  an  improved  apparatus  for  producing  light. 
November  14;  six  months. 
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MR.  SAMUEL'S  CONTINUOUS  EXPANSION  8TBAU  BNOINB. 
Kg.  6.  Pij.  2.  Pig.  3. 


MR.  samubl's  continuous  bxpansiom  STBAif  BNOtNB. — (See  onie  p,  299.) 

Mt  improvements  in  the  construction  of  steam  engines  have  for  their  object 
the  economising  of  steam  and  fuel.  For  this  purpose  I  construct  my  improved 
steam  engines  with  their  cranks  placed  at  right  angles  with  each  other,  or  nearlj  so, 
and  with  two  or  more  cylwdgrs,  afidl  PMW^  ft  PPI^MPI)  9f  A^  steam  admitted  into  the 
first  oyliader  to  pass  into  the  second;  and  if  more  than  Uro  cylindfirs  bfi  ttifidt  I  Pftllie 
the  steam  to  pass  to  each  of  the  cylinders  in  succession  for  the  purpose  of  giving 
motion  to  lbi&9  pistAM  m}p»filivtAf. 

And  in  wprj^g  an  engine  constructed  accp|rdtng  to  this  part  of  piy  invention,  after 
the  supply  of  steam  admitted  from  the  boiler  into  either  end  of  the  first  cylinder  for 
producing  one  stroll  of  the  piston  bi|LS  been  cut  off  (which  I  prefer  to  do  about  the 
middlje  of  the  stroke)  I  open  a  commi^^lcation  between  that  end  of  the  first  cylinder 
and  ^e  end  of  the  secona  cylinder,  frpm  which  the  piston  thereof  is  to  be  impelled  ; 
and  the  expansive  force  of  the  steam  ^ill  thus  be  made  not  only  to  continue  the 
motion  given  to  the  piston  of  the  first  cylinder  for  the  resld,ue  of  its  stroke,  but  also 
to  give  motion  to  the  piston  of  the  se^i^4  cylinder  in  the  required  direction. 

The  communicatioii  between  the  iwq  cylinders  being  then  cut  off,  the  expansive 
force  of  the  steam  wf^ich  has  been  admitted  into  the  second  cylinder  will  complete 
the  stroke  of  Ae  ^sion  of  that  cylinder ;  after  which  this  steam  may  be  admitted 
into  a  condenser,  pr  ijfto  the  chimney  of  the  engine  for  producing  a  )^t,  or  the 
steami  or  a  portion  of  H,  may  be  conducted  from  the  second  cylinder  to  a  third  cylin- 
der, for  the  purpose  of  giving  motion  to  a  piston  in  like  m^inner  as  the  steam  has 
been  conducted  from  the  first  cylinder  to  the  second. 

Tl^  stroke  of  the  piston  in  the  first  cylinder  pccasioned  by  the  admission  of  steam 
from  Qm  boiler  into  one  end  of  that  cyUojder,  as  already  mentioned,  having  boen  com- 
pleted, I  open  a  communication  betweep  the  boiler  and  the  opposite  end  of  the  first 
cylinder,  aq  as  to  admit  ateam  and  produce  a  strike  or  motiop  of  the  piston  of  that 
cylinder,  in  a  directipo  contrary  to  that  ^eady  mentioned,  and  I  cut  off  the  supply 
of  steam  from  the  boiler  in  like  manner  as  f^efpre ;  I  then  open  a  communication 
between  the  last- mentioned  end  of  the  ilrst  cylinder  and  that  end  of  t]^  second 
cylinder,  from  which  iis  piston  is  now  to  be  moved,  j^d  the  expansive  force  of  the 
steam  will  then  not  oply  continue  the  motiop  given  to  the  piston  of  the  first  cylinder 
for  the  residue  of  the  stroke,  but  also  give  motion  to  tlpie  piston  of  the  second  cylin- 
der in  the  required  direction.  This  second  communicaiipn  between  the  two  cylin- 
ders being  then  cut  off,  the  expansive  force  of  the  steam  contained  in  the  second 
cylinder  will  complete  the  stroke  of  its  piston :  after  which  the  steam  may  be  ad- 
mitted into  a  condenser,  or  otherwise  disposed  of,  as  alrea4y  mentioned.  These 
motions  may  of  course  be  repeated  and  continued  ^  long  ^  tbp  engine  may  be 
required  to  work. 

By  this  mode  of  passjjog  or  regulating  the  passage  of  steam  from  one  cylinder  to 
another,  fkus  vbtAfi,  or  nearly  the  w);xole  of  the  expansive  force  of  the  steam  acting 
against  eacb  of  the  pistops  is  everted  ip  the  directiops  in  which  the  pistons  are 
respectively  ip.tended  .tP  n;ipy.c* 

in  figs.  1  and  2  {  jb^ve  showp  a  paode  ,pf  applying  tips  part  of  my  Iny.eption  in 
the  construction  of  a  railway  locomotive  engine. 

Fig.  ^  is  a  bpriaontsl  crpss  section  of  parts  of  such  a  locomotiye  engine,  aJAoving 
the  application  of  my  improvements  theretp,  the  section  being  shown  as  takep  dbtf'pugh 
the  centres  of  the  two  cylinders. 

Fig.  2  is  an  end  elevation,  showing  the  cylinder  end  of  a  similar  locomotive  engine 
which  has  been  constructed  with  improvements  according  to  mj  invention.  In 
these,  and  some  of  the  other  figures,  stuffing  boxes,  screw  Jl^olts.  and  other  well- 
known  parts  are  omitted,  as  not  being  necessary  to  be  shown  for  the  explsnation  of 
the  descriptions  of  this  part  of  my  invention,  or  the  applications  thereof. 

O  is  one  of  thue  cylinders,  which  I  will  call  the  first  cylinder,  furnished  with  a 
piston  0  an4  piston-rod,  as  shown  in  fig.  1  ;  also  two  steam  ports  a  and  6,  but  no 
exhaust  port.  P  is  another  cylinder  which  I  will  call  the  second  oylinder,  similarly 
furnishea  with  a  piston  p  and  piston-rod,  and  I  prefer  in  every  case  to  make  the 
second  eyjinder  of  a  greater  diameter  than  the  first. 
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404  MB.  Samuel's  coktinuous  expansion  steam  engine. 

Q  is  the  steam  cliest  attached  to  the  cylinder  O ;  Z  (fig.  2)  is  the  steam  pipe ; 
R  is  a  chest  attached  to  the  second  cylinder,  similar  in  form  to  the  chest  Q,  but 
used  chiefly  to  protect  a  valve  which  works  within  it 

S  X  is  a  pipe  along  which  steam  is  communicated  from  either  end  of  the  first 
cylinder  through  the  steam-chest  Q,  and  the  opening  L,  in  the  steam-chest  cover,  to 
the  second  cylinder.  T  U  is  a  chamber  or  chest,  surrounding  the  pipe  S  X;  V  is 
the  exhaust  pipe  for  conveying  the  steam  ejected  from  the  second  cylinder  to  the 
blast  pipe  or  chimney ;  /*  is  a  hollow  slide  valve,  which  works  in  the  steam- 
chest  Q,  motion  being  given  to  it  bv  means  of  the  rod  K.  This  valve  is  made  in 
two  parts,  with  a  telescope  joint  or  slide,  and  furnished  with  spiral  springs  to  keep 
the  faces  or  sides  of  the  valve  close  up  against  the  side  or  face  of  the  cylinder  O 
and  the  steam-chest  cover,  a  plan  of  which  cover  is  given  in  fig.  8. 

Fig.  4  is  a  section  of  the  valve  /)  and  the  several  parts  of  the  same  valve  are 
shown  separately  in  figs.  5,  6,  7  and  8.  Fig.  5  is  a  plan  of  the  face  of  the  valve, 
which  works  against  the  face  of  the  cylinder;  fig.  6  is  a  plan  of  the  opposite  side  of 
the  same  part  of  the  valve,  showing  the  opening,  into  which  is  fitted  a  telescope 
joint  or  slide  as  before  mentioned,  and  this  openine^  is  also  shown  in  the  section,  fig.  4« 

Fig.  7  is  a  plan  of  a  plate,  upon  the  back  of  which  there  is  a  ring  which  fits  into 
the  opening  shown  in  ng.  6  just  mentioned,  so  as  to  form  a  joint  or  slide,  and  the 
outer  face  of  the  ring  works  against  the  steam-chest  cover,  an  opening  L  being 
made  through  the  cover  into  the  pipe  S  X. 

Fig.  8  is  a  side  view^  of  the  ring  or  packing  represented  in  fig  7,  showing  the  slide 
which  fits  within  the  orifice  shown  in  fig.  4,  so  as  to  make  the  telescope  or  slide 
joint  before  mentioned. 

I  have  not  shown  in  the  figures  already  mentioned  any  steam  pipe  for  convejing 
steam  immediately  from  the  boiler  to  the  cylinder  P,  but  I  prefer  to  furnish  that 
cylinder  with  such  a  pipe  and  a  stop  cock,  so  that  if  it  should  become  desirable  (more 
particularly  at  the  time  of  starting  the  engine),  to  work  that  cylinder  by  means  of 
steam  direct  from  the  boiler  the  steam  pipe  may  be  used  in  the  ordinary  manner  for 
that  purpose. 

The  fig.  8  shows  the  piston  oof  the  first  cylinder  O,  when  it  has  nearly  reached  the 
bottom  of  a  downward  stroke,  or  stroke  towards  the  bottom  of  the  cylinder,  the 
steam  from  the  boiler  having  been  cut  off  at  half  stroke,  and  the  piston  p,  of  the 
second  cylinder  P  just  commenced  an  upward  stroke — being  propelled  from  the 
bottom  of  its  cyHnder  by  steam  passing  from  the  upper  side  of  the  piston  o,  in 
the  cylinder  O,  through  the  pipe  SX,  into  the  bottom  of  the  cylinder  P.  As  the 
piston  0  of  the  cylinder  O  descends  further  down  that  cylinder,  the  valve  /  will 
ascend,  and  the  upper  port,  a,  of  the  same  cylinder  will  be  opened  to  such  an  extent 
as  to  admit  the  passage  of  a  free  supply  of  steam  along  the  pipe  SX  to  the  cylinder 
P.  The  further  ascent  of  the  valve  /  will  close  the  opening  L  in  the  pipe  S  A,  and 
confine  the  steam  which  has  passed  through  that  opening  in  such  a  way  as  to  com- 
pel it  to  act  expansively  upon  the  bottom  of  the  piston/),  and  propel  it  upwards. 

When  the  piston  o  has  reached  the  bottom  of  its  downward  stroke,  or  nearly  so, 
the  valve  /  will  have  ascended  so  far  as  to  admit  the  steam  remaining  above  the 
piston  in  the  cylinder  to  pass  through  the  opening  M  and  pipe  U,  into  the  blast  pipe, 
or  chimney  W,  shown  in  fig.  2,  and  by  dotted  lines  in  fig.  1.  The  steam  which  has 
passed  into  the  cylinder  P,  will  act  expansively  and  propel  the  piston  p  upwards, 
and  as  the  rod  of  that  piston  is  connected  with  a  crank  placed  at  a  right  angle  with 
the  crank  of  the  rod  of  the  piston  o,  the  piston  p  will  move  upwards  rapidly  during 
a  space  of  time  in  which  the  piston  o  has,  comparatively  speaking,  very  little  motion. 
And  when  that  piston  has  arrived  at  the  top  of  its  upward  stroke,  the  valve  q,  will 
have  moved  downwards  to  such  an  extent  as  to  open  a  communication  by  means  of 
the  concavity  o  in  the  valve  Q,  with  the  exhaust-pipe  V,  leading  to  the  blast  pipe, 
by  means  of  which,  the  steam  which  has  performed  its  ofi^ce  in  the  cylinder  P,  is 
ejected  into  the  blast  pipe  or  chimney.  Immediately  after  the  piston  o  o,  has  arrived 
at  the  bottom  of  its  downward  stroke,  the  upward  motion  of  the  valve  /  will  have 
uncovered  the  port  b,  leading  from  the  steam- chest  Q,  into  the  lower  part  of  the 
cylinder  O,  by  means  of  which  the  piston  oo^  will  be  propelled  towards  the  other 
end  of  the  cylinder  so  as  to  make  an  upward  stroke  of  the  piston  and  (steam  firom 
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the  boiler  belag  cut  oiF  at  half  stroke),  by  the  time  that  the  piston  oo  has  proceeded 
a  little  beyond  its  half  stroke,  the  communication  through  the  opening  L  will  be 
again  opened,  and  a  portion  of  the  steam  which  is  now  propelling  the  piston  o  o  will 
escape  from  the  lower  port  of  the  cylinder  O,  pass  along  the  pipe  S  X,  and  the 
position  of  the  valve  q  having  now  been  altered,  so  as  to  close  the  lower  port  of  the 
cylinder  P,  and  open  the  upper  port  of  it,  the  piston  pp  will  be  propelled  towards 
the  bottom  of  that  cylinder.  The  motion  of  the  valve  /  will  then  again  cause  the 
opening  L  to  be  closed,  and  at,  or  a  little  before  the  completion  of  the  upward 
stroke  of  the  piston  o  o,  a  communication  will  be  made  through  that  valve,  and  the 
opening,  N  so  as  to  allow  the  steam  remaining  below  the  piston  o  o  to  pass  along  the 
pipe  T  into  the  blast  pipe  or  chimney ;  the  steam  confined  by  the  closing  of  the 
opening  L  will  afterwards  by  its  expansive  force  cause  the  downward  stroke  of  the 
piston  pp  to  be  completed  in  like  manner  as  its  upward  stroke  was  made,  and  the 
upper  port  of  the  cylinder  P  being  then  opened  by  the  passing  of  the  valve  q,  the 
steam  contained  in  that  cylinder  will  pass  through  the  upper  port  r  of  that  cylinder, 
and  through  the  concavi^  q  into  the  pipe  Y,  and  the  blast  pipe  in  like  manner  as 
before  described. 

[An  engine  which  has  been  constructed  on  this  plan,  and  been  some  time  at  work, 
has,  we  understand,  given  hitherto  great  satisfaction— particularly  as  regards  the 
saving  of  fuel  effected  by  it,  which  is  stated  to  be  something  quite  extraorainary. — 
Ed.  M.  M.] 
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We  had  only  space  in  our  last  (p.  397) 
for  the  claims  of  Mr.  Gibbs,  and  now 
propose  to  lay  before  our  readers  his 
specification  in  extenso,  which  will  be 
found  well  deserving  of  this  filler 
notice.  The  first  part  of  it  contains  a 
body  of  information  on  the  subject  of 
mortars  and  cements,  and  the  localities 
where  the  materials  of  them  are  to  be 
obtained,  of  a  kind  rarely  to  be  met  with 
in  such  documents— *much  of  it  entirely 
new,  and  all  of  it  of  the  highest  practi- 
cal importance. 

S^oeeifleation, 

The  several  descriptions  of  Roman 
cement  arc  made  from  the  septaria  of 
either  Harwich  or  Sheppy,  or  from  the 
septaria  of  the  lias  formation,  or  from 
beds  of  cement  stone  found  in  the  upper 
division  of  the  lias  formation,  or  in  the 
shale  beds  of  the  Kimmeridge  clay.  All 
these  stones,  when  manufactured,  pro- 
duce a  material  of  a  dark  brown  colour, 
unfit  for  incrusting  buildings  so  as  to 
imitate  stone,  unless  they  are  either 
coloured  bv  washes  or  by  painting.  Now 
amongst  the  advantages  to  be  obtained 
from  the  cements  and  mortars  I  have 
invented  is  this,  that  every  description  of 
freestone  may  be  exactly  imitated  with- 
out any  wash  or  painting  whatsoever 
being  applied. 

Again :  the  cement  called  Portland 
cement  is  made  by  mixing  clay  and  chalk. 


or  river  mud  and  chalk,  in  such  propor- 
tions together  that  the  combined  materials 
may  contain  about  the  same  proportions 
of  lime,  silica,  and  alumina  as  are  found 
in  cements.  These  materials  are  ground 
together  in  water  to  a  great  degree  of 
fineness.  After  subsidence,  and  also 
after  obtaining  the  proper  consistency, 
the  pasty  materials  are  dried  in  kilns  or 
otherwise,  and  afterwards  burned  like 
ordinary  cements  in  calcining  kilns.  The 
materials  are  then  ground  in  proper  mills. 
To  these  materials,  so  prepared  and  so 
ffround,  are  added  from  one-third  to  one- 
half  of  their  weight  in  slsg  of  copper 
smelting,  or  other  fnmaees,  or  the  slag 
of  over-burnt  cement,  which,  combining 
with  the  lime  and  silica,  forms  a  cement 
which  is  much  nearer  the  colour  of  stone 
than  any  of  the  Roman  cements  hereto- 
fore made.  Now  as  the  combination  of 
chalk  and  clay,  or  river  mud,  is  expen- 
sive when  manufactured,  and  causes 
these  cements  to  be  very  dear;  and 
further,  as  the  materials  are  onlv 
combined,  mechanically  and  not  chemi- 
cally, there  is  neither  uniformity  in  their 
qualitv  nor  can  reliance  be  always 
placed  on  their  stability ;  the  object  of 
my  Invention,  therefore,  is  to  lessen  the 
expense  of  manufacturing  artificial  stone, 
mortars,  and  cements,  and  produce  a 
superior  quality  of  cement  to  those  now 
in  use. 
My  invention  divides  itself  into  three 
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|Mirtf ;  tbe  first  of  which  relates  to  inor« 
tar  tod  cements^  the  eeeond  to  the  mand- 
faoture  of  artifleial  itonei  and  the  third 
to  the  modes  of  manHfacturing  the  said 
mortar  eemeots  ahd  artificial  stone. 

I  have  found  bj  I'eseareh,  analysis, 
and  much  experience^  that  there  ex- 
ists in  nature  vast  beds  e^  argillaceous 
marls  and  marly  limestones;  or  marl 
stonesf  which  contain  the  due  admixture 
of  lithe,  silicai  and  aluniinai  from  which 
hydrSulic  cements  and  artifldial  dtone  may 
be  manufactured.  The  principal  places 
for  finding  this  taiarl  and  marly  lime- 
stone (geoldgicall?  speaking)  are  the 
chalk  formation,  the  Wealden  formation, 
the  Purbeck  beds,  tbe  lias  formation, 
the  mountain  limestone,  and  the  lowest 
strata  of  the  coal  measures.  In  the 
chalk  formation,  the  marl  will  be  found 
immediately  at  the  junction  of  chalk 
with  and  just  above  the  green  sand,  in 
that  division  of  the  sand  usually  called 
**gault,'*  of  ai  stich  filaees  where  the 
fire  stone  (or  as  it  is  sometimes  called 
the  '*malm  rock")  exists,  interposing 
between  the  gault  and  the  chalk  marL 
This  chalk  marl  possesses  a  varying 
character^  increasing  in  the  amount  of 
silica  ^nd  alumina  as  it  approaches 
either  the  malm  rock  or  the  gault ;  in 
fact,  sometimes  when  there  is  no  malm 
rock  (or  fire  stone))  the  gault  becomes 
a  calcareous  m  r ,  charged  with  sufficient 
lime  to  make  a  cement^  but  .the  amount 
of  Uie  silica  and  alumina^  and  lime  com- 
posing the  marl,  can  only  be  ascertained 
by  experiment.  The  upper  beds  of 
marl,  and  those  nearest  to  the  grey  stone 
rock  of  the  chalk  formation  will  make 
hydraulic  mortai*  quite  equal,  and  often 
superior  to  the  best  lias  lime ;  and  the 
lower  beds  will  ihake  cement  equal  to 
Roman  cement^  except  that  it  does  not 
contain  a  very  noticeable  quantity  of 
either  manganese  or  iron ;  consequently 
it  is  of  a  light  stone  colour  when  manu- 
ftietured,  and  is  better  adapted  to  cover 
buildings,  and  represent  stone.  The 
chalk  marl  may  readily  be  found  by  the 
springs  of  water  which  issue  from  the 
back  or  escarpment  face  of  the  chalk 
formation,  and  above  these  springs  (but 
in  close  proximity  thereto)  the  hydraulic 
lime  will  be  found,  and  below  the  sprinn 
the  material  for  making  cement  must  be 
extraeted. 

The  proper  place  for  obtaining  the 
marly  limestone  in  the  Wealden  forma- 


tion, is  in  what  ate  termed  by  geologiate 
the  Ashburnham  beds,  abovcf  and  below, 
and  in  immediate  contact  with  the  Ash- 
burnham limestone.  These  limestone 
marls  are  like  perfect  limestone  when 
first  extracted)  but  decompose  by  expo- 
sure  to  the  air  after  a  short  time.  The 
limestone  itself  in  particular  localities 
sometimes  becomes  a  cement-stone  or 
marlstone,  which  may  be  known  by  ita 
not  slackening  in  water  after  calcination. 

The  material  for  making  cettient  oat 
of  the  beds  of  Purbeck  limestone  is  ob- 
tained from  some  of  the  partings  which 
divide  the  ordinary  Purbeck  beda  of 
limestonei  and  is  exceedingly  well  calcu- 
lated to  make  a  cement  of  great  parity 
and  whiteness  i  but  all  the  beds  oo  not 
contain  in  their  partings  the  quality 
desired,  but  the  proper  material  may  be 
readily  found  by  noticiuff  the  deeom- 
posing  character  of  the  shale  when  ex- 
posed to  the  air. 

Thd  ttatel-ikls  which  I  ettraet  from 
the  lias  formation,  locally  celled  "  turn- 
mell  '*  at  the  lime  quarries  at  &arrow-on- 
Soar,  in  Leicestershire,  is  an  especial 
bed  of  marly  limestone,  found  above  and 
separated  from  all  the  lias  beds  of  lime- 
stone in  that  district.  The  same  bed  of 
''rummell"  is  found  in  other  districts 
of  the  lias  formation,  and  m^  be  rea 
dily  observed  on  the  coast  of  Dorset- 
shire, near  Lyme  Regis.  It  is  seen  on 
the  face  of  the  limestone  clifis,  embed- 
ded in  a  marly  snale,  the  whole  of  which 
decomposes  after  exposure  to  the  air. 
This  bed  of  *'rummell"  has  no  local 
name  in  tbe  district  ^f  Lvtne  Regis,  not 
having  hitherto  been  applied  to  any  nw^ 
ful  purpose ;  but  it  may  be  easily  found  , 
as  It  exists  in  a  deep  bed  of  shale  petween 
the  lias  limestone  beds  and  the  beds  of 
cement  stone  which  heretofore  have  been 
worked,  and  are  so  now  (but  the  oement 
from  this  last-named  stone  is  of  a  deeper 
brown  colour,  and  unfit  for  imitating 
stope,  whilst  the  bed  of/'rummell"  wifl 
make  a  cement  of  a  light  colour  exactly 
like  freestone.) 

In  some  cases,  as  when  I  use  the  har- 
dening materials  (to  be  hereafter  de- 
scribed) in  combination  with  the  calca- 
reous marls  from  the  lias  formation,  I 
use  some  of  the  partings  of  calcareous 
shale  existing  between  the  lias  beds  of 
workable  limestone,  provided  such  cal- 
careous partings  or  shale  beds  contain 
sufficient  lime,  which  shalCi  after  oalci- 
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nUtion,  I  iJofDbinfe  with  the  hardening 
material  iti  the  tnantiet  hereafter  to  he 
directed,  either  h^  itself  br  ih  eottihiftation 
with  the  "  nininiell"  tff  this  fbrmation 
alohj^  Urith  the  hatdenin^  mateHala. 

Thfe  hiatertUla  t^hieh  1  eAtraet  to  tnalce 
eetnenta  frdtt  the  mountairi  br  cat-hotii- 
f^rbus  lindestdtie  ate  only  foUnd  in  th« 
upper  part  of  that  great  depbftit,  and 
thust  he  Hbtight  f6f  ift  or  at  the  imme- 
diate jtttietion  bf  the  limestone  shale 
(#hleh  shile  lle«  tinder  the  mlUstoHe 
grit,  fthd  tibbve  the  mbtintain  or  earho- 
niftroua  liineitbHe  dividing  the  two  fdr- 
iiiatibni)  Theftb  tnaterials  consist  of 
tnotihtain  limbittone;  liinestone  shale,  and 
iMstard  limestone  (that  is  the  limestone 
which  Will  libt  ^ack  aftet  calcination, 
hot  still  retains  its  shape  after  heibg 
dippbd  ih  Water.)  These  two  materials 
are  found  abote  the  beds  of  Workable 
limestbhe,  which  beds  are  wrought  f»r 
making  Ordinary  limes  (the  shales  ittd 
the  bastard  lime^tbne  or  limestbne  marl 
being  always  found  together).  These 
ihalea  prbduce  ft  dfttk  cement,  but  the 
bastard  limestone  {irbduceb  a  eemetit  Of 
a  light  sione  eolour,  and  therefbre  m&rt 
fit  for  iMitailbg  fitone. 

In  addition  to  these  SubfiUnces,  I  ex- 
tract f^bifa  this  formAtion  spatrr  iron 
stbfie,  to  make  hArdening  material  with. 

The  materials  which  I  eztrket  from 
thb  coal  measnreft  for  making  cement  of 
fbr  miiittg  with  the  other  eementitlon^ 
materials,  are  fonnd  only  itl  the  lowest 
beds  of  the  ebAl  measures,  often  con- 
hebted  With  the  laat  two  seims  of  coal, 
and  beforii  that  stirata,  the  millstone  grit. 
These  cementitlous  materials  consist — 
fii■s^,  of  the  coal  shale  (called  meUkls  by 
miners),  and  round  aeptaria  nodules 
(cAlled  bbilams  by  the  local  miners  about 
Cbhgltetbn,  in  Cheshire.)  The  "  metals  " 
Will  not  itl  All  eases  make  bement,  but 
ittolt  of  them  in  cdntAbt  with  the  boilams 
(Or  ieptiria  ball^  will  do  so.  These 
Dollams  are  composed  chemically  of  finl- 
phtir,  lime,  iron,  and  tUanganese,  and  are 
therefore  easily  distinguishable;  they 
are,  in  fact,  a  species  (as  well  as  the 
"meUls  ")  of  pyrites.  The «« metala"  and 
the  septaria  balls  make  excellent  cement, 
of  great  hardness,  but  of  a  dark  colour. 
I  use,  hoWeter,  this  cement,  as  well  as 
Other  materials,  in  mixing  with  some  bf 
the  cemente  I  have  before  specified*,  to 
gite  them  hardness— the  broceas  of  doing 
Whibb,  Atid  the  nature  of  the  tnaterials^ 


will  be  described  hereafter :  such  materials 
Will  be  called  *'  hardening  taateriAls.' 

When  any  of  the  materials  jnst  enn- 
merated  ate  to  be  mide  into  cements, 
the  usual  course  of  proceeding  for  making 
cetnetits  is  td  be  followed ;  that  is,  by 
burning  in  kilns  and  grinding  in  mills, 
in  the  way  cement  is  now  mailufabtured ; 
but  I  recommend  that  the  marls  and 
marlstbti^s  be  first  dried  in  kilns  or 
ovens,  at  a  baking  heat  fit  fbr  baking, 
until  ill  moisture  be  dri?eh  off,  and  that 
then  the  calcination  be  prolonged  as 
much  as  possible,  but  that  the  heat  be 
kept  so  low  as  is  only  just  sufficient  to 
effect  complete  calcination — this  being 
iridispenslble  to  avdid  the  commencement 
df  Yitriflcation,  which  Would  destroy  the 
adhesWe  prdpertles  of  the  cement  These 
dbsertatibns  will  be  found  equally  appli- 
cable to  kilns  such  as  are  now  in  use,  or 
to  the  kiln  Of  the  improf  ed  description 
to  be  described  hereafter,  and  which 
fbrms  part  of  this  infentibn. 

Although  I  hAVe  described  eerUin 
new  materials  fbr  making  cements  and 
mortArs  therbfHjm,  ahd  inch  materials  are 
eajiahle  Of  fbrming  good  cements  with- 
oilt  any  admikture  whatevet,  yet  in  some 
cakes  I  mkke  a  cotnpositidn  of  the  Tarious 
cements  to  obtain  particblat  qdallties: 
thus;  for  instance,  I  Uke  a  quantity  of 
the  pyrites  septAria  called  boilamst  and 
mix  it  With  art  equal  quantity  of  thb 
chalk  mari  bbfore  described.  In  this 
oiMe  the  chalk  marl  keens  the  eolonr 
light,  and  the  septaria  or  boilams  of  the 
coal  measures  before  described  gives  to 
the  chalk  mftrl  a  cohslderable  decree  of 
hardness.  I  also  make  a  mixture  of 
equal  parts  of  the  bastard  limestone 
befbre  described  fbr  a  like  purpose,  and 
with  the  same  teault ;  but  with  the 
<*rummells'*  of  the  lias  formation  be- 
fore described,  ot  the  rich  argiUaeeona 
shale  of  that  formation,  not  more  tbah 
one- third  or  one-ouarter  part  by  Weight 
of  the  septaria  ot*  boilams  is  needfbl  to 
gite  great  hatdness  and  strength  to  the 
cement  made  therefrom.  The  same 
obsertatlon  applies  to  the  cement  stone 
of  the  Ashbumham  beds  already  de- 
scribed, as  well  aa  the  cement  made 
fi'om  the  interposing  Purbeek  shale 
partings. 

But  in  many  cases  a  cement  is  leaoired 
of  a  hardness  beybnd  what  would  be 
afforded  from  either  of  the  cement  stones 
I  hkire  described,  or  the  mlitare  of  two 
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or  more  of  them  together ;  and  in  these 
cases  I  use  substances  to  be  combined 
with  any  of  these  cement  stones  or  their 
mixtures, which  I  have  called  <' hardening 
materials ;"  these  materials  (in  addition 
to  the  one  I  have  described,  namely,  the 
pyritous  septaria  or  boilams)  consist — 

First.  Of  the  slag  or  cinder  derivable 
from  iron  blast  furnaces. 

Secondly.  Slag  from  puddle  furnaces, 
or  from  reheating  or  mill  furnaces. 

Thirdly,  Slag  derivable  from  copper, 
lead,  or  tin  furnaces,  or  the  slag  from 
cement  kilns. 

Fourthiy.  The  sparry  iron  of  the 
carboniferous  strata. 

Fifthly.  The  pvritous  earth  known 
by  geologists  as  Folkstone  pyrites,  which 
pyritous  earth  is  a  thin  lamma,  or  bead, 
or  band  of  earth,  in  concretions  just 
below  the  gault  strata,  and  which  it 
separates  from  the  rook  and  sand  bed 
iust  below  the  gault  The  pyrites  may 
be  found  in  other  places  in  similar  posi- 
tions ;  but  the  locality  just  indicated, 
namely,  Folkstone  in  Kent,  will  be  a 
sufficient  guide  to  find  a  similar  material 
elsewhere.  This  pyritous  earth  may  be 
calcined  in  ordinary  lime  kilns,  the  same 
as  the  cement  stones  I  have  before  enu- 
merated. If  this  pyrites  be  mixed  with 
chalk  marl  or  any  other  of  the  white 
cement  stones  I  have  before  mentioned, 
the  imitation  of  stone  will  be  very  exact, 
and  may  be  sculptured  afterwards  with 
the  same  facility  as  ordinary  freestone. 
The  same  effect  may  be  produced  by 
mixing  in  the  like  proportions  this  cal- 
cined pyritous  earth  with  the  artificial 
hydraulic  cements  now  commonly  made 
(and  which  cements  are  composed  of 
chalk  and  clay,  or  mud,  in  due  propor- 
tions, and  ground  together  before  calci- 
nation)— the  pyritous  earth  or  Folkstone 
pjnrites  displacing  in  this  case  the  ground 
slag  with  which  such  cements  are  now 
usually  combined. 

The  various  slags  and  cinders  require 
only  to  be  ground  under  edgestones  to  a 
fine  powder,  and  then  to  be  mixed  with 
any  of  the  various  cements  I  have  enu- 
merated ;  namely,  the  cement  from  the 
chalk,  the  cement  from  the  lias,  the 
cement  from  the  Wealden  and  Purbeck 
beds,  the  cement  from  the  mountain 
limestone,  and  the  cement  from  the  coal 
measures ;  these  mixtures  must  take 
place  by  sifting  the  materiab  together, 
or  by  tome  other  mode  which  will  effec- 


toally  incorporate  and  combine  them; 
and  the  quantities  may  be  generally  from 
one-quarter  (by  weight)  to  one  of  ala^y 
mixed  with  one  of  calcareous  cemenL 

In  some  cases  I  grind  pyritous  septaria 
of  the  coal  measures,  or  other  equivaknt 
materials  (having  the  same  chemical 
properties),  into  a  fine  powder,  and  mix 
such  powder  with  about  its  equal  weight 
of  some  of  the  calcareous  marls  after 
they  are  made  into  cement,  instead  of 
mixing  such  marls  with  the  slags  or  with 
the  cucined  pyrites  of  Folkstone,  aa 
before  directed.  In  other  caset  I  mix 
with  the  cement  made  from  chalk  or 
other  marls  an  equal  weight  of  any  of 
the  cements  now  in  use,  or  of  the  eal- 
cined  septaria  of  the  London  clay  basin 
called  Roman  cement  stone,  more  espe- 
cially that  part  of  it  which  is  called  sand- 
stone; but  in  the  case  of  using  any  of 
the  septaria  of  the  London  day,  the  maii 
and  the  stone  may  be  calcined,  and 
ground  together  in  equal  proportions, 
or  thereabouts. 

Having  now  described  that  part  of 
my  invention  which  relates  to  the  com- 
position of  mortar  and  cements,  I  declare 
that  what  I  claim  in  respect  thereof  ia 
as  follows.  (For  claims,  see  ant»,  p.  307). 

I  desire  it  however  to  be  understood, 
that  I  do  not  claim  the  use  of  thow 
cement  stones  which  are  extracted  from 
the  coal  measures,  and  which  are  usually 
found  in  connection  with  or  above  the 
beds  of  white  iron  stone,  and  contain 
little,  or  scarcely  any  sulphur.  Neither 
do  I  claim  the  use  of  ground  slags,  when 
used  in  combination  with  slacking  lime, 
or  with  artificially  formed  cement,  that 
is,  cement  composed  of  lime  and  clay,  or 
mud  mixed  together. 

II.  The  second  part  of  my  invention, 
which  relates  to  improvements  in  manu- 
facturing artificial  stone,  I  perform  in 
the  following  manner: — I  take  anv  of 
the  cements  I  have  before  deseribed, 
either  simple,  or  in  combination  with 
the  hardening  materials,  or  mixed  with 
each  other,  or  I  take  any  other  water 
cement  now  in  use,  which  may  either  be 
combined  with  ground  lime  stones,  or 
used  bv  itself,  as  may  be  desired,  for 
either  fine  or  coarse  works.  The  cement 
selected  for  the  purpose,  I  put  with  much 
less  than  the  usual  quantity  of  water  to 
make  it  plastic,  into  a  mortar,  or  other 
strong  convenient  vessel,  and  pound  it 
with  considerable  force,  instead  of  merely 
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mixing  bj  hand  as  is  usaall/  practised, 
and  in  proportion  to  the  force  applied  to 
it  in  pounding,  so  will  the  cement  be- 
come indurated  after  setting ;  or  instead 
of  a  mortar,  I  use  hollow  or  tubular  ham- 
mers of  large  size,  into  the  heads  of 
which  hollow  hammers  I  put  the  cement 
and  water ;  the  hammers  are  then  struck 
with  considerable  force  upon  some  hard 
unyielding  substance ;  the  concussion  of 
the  blow  will  cause  the  cement  within 
these  tubular  hammers  to  consolidate  in 
setting,  and  become  equally  hardened  as 
that  which  has  been  pounded  in  mortars. 
Or  in  some  cases,  I  work  the  cement 
under  heavy  edge  runners,  in  the  same 
manner  as  mortar  is  now  ground.  When 
I  desire  square  tubes,  or  other  shapes  to 
be  formed,  or  large  masses  of  cement  to 
be  mixed  or  made  up,  I  make  a  strong 
metallic  receptacle,  tne  interior  of  which 
will  correspond  with  that  of  the  outside 
of  the  article  to  be  formed.  This  recep- 
tacle is  to  be  elevated,  and  then  allowed 
to  fall  by  repeated  blows,  the  concussions 
of  which  will  cause  the  block  or  other 
article  to  be  so  consolidated,  that  it  will 
be,  after  standing  a  short  time,  equal 
in  hardness  to  freestone  ^provided  the 
cement  be  good.)  The  block,  or  other 
article,  may  be  allowed  to  remain  for  a 
short  period  previous  to  taking  it  from 
the  mould. 

The  process  of  pounding,  or  of  caus- 
ing concussions  by  hollow  hammers,  or 
by  elevatinfl  and  letting  fall  strong  me- 
tallic moulds,  may  be  carried  on  by  me* 
ohanical  arrangements  and  the  applica- 
tion of  power,  but  as  such  mechanical 
arrangements  are  well  understood  by 
competent  mechanics,  they  will  not  re- 
quire to  be  explained  here. 

When  I  design  to  make  a  building 
itself  like  a  solid  mass  of  stone,  I  first 
prepare  two  lattices  or  trellises  of  wood, 
as  large  as  one  of  the  sides  of  the  build- 
ing (and  so  of  all  the  rest  of  the  build- 
ing). These  lattices  are  set  up  at  a 
disunce  from  each  other,  of  a  little  less 
in  thickness  than  the  site  of  the  wall 
intended  to  be  built  between  them.  Con- 
crete made  with  cement,  or  lime,  and 
burnt  clay  broken  small,  or  of  pebbles 
and  sand  in  the  usual  proportions  for 
making  concrete,  are  poured  in  between 
these  kttiees.  A  small  portion  of  this 
cement  will  exude  througn  the  openings 
in  the  lattices,  and  efiectually  key  them 
together!  the  concrete  must  be  run  hori- 


lon tally  in  layers  of  about  6  Inches  thick, 
and  each  layer  must  set  before  another 
layer  is  put  on.  After  the  lattices  arc 
filled  up,  the  outside  must  then  be  pl;i8- 
tered  over  with  cement  on  each  side,  so 
as  to  enclose  the  lattices,  and  then  the 
whole  will  be  as  solid  and  perfect  as 
though  the  building  was  made  from  one 
block  of  stone  only. 

The  lattices  may  be  made  of  wood, 
one-quarter  of  an  inch  thick,  and  one  inch 
wide,  leaving  one  inch  and  a  quarter  be- 
tween them  ;  or  they  may  be  put  up  like 
laths ;  but  it  is  not  so  good  a  method  as 
putting  them  up  like  lattices.  Of  course 
these  dimensions  may  be  varied  accord- 
ing to  the  thickness  of  the  wall.  When 
it  is  thought  advisable  to  dispense  with 
the  lattices,  and  to  make  the  wall  without 
any  part  of  it  being  composed  of  wood, 
then,  in  such  cases,  blocks  of  the  size  of 
the  stone  which  the  wall  would  be  com- 
posed of  under  ordinary  circumstances, 
are  to  be  cast ;  only  these  blocks  are  to 
be  hollow,  having  only  sides  and  ends ; 
the  sides  and  ends  being  made  about 
2  inches  thick.  After  every  course  of 
these  blocks  has  been  built,  the  hollows 
must  be  filled  with  concrete,  like  that 
before  described.  The  blocks  being  made 
to  break  joint  with  each  other,  and  being 
filled  with  cementitious  matter,  the  waU 
will  become  one  mass  of  solid  artificial 
stone,  so  that  there  will  be  no  necessity 
to  put  mortar  between  the  blocks  to  bed 
them.  Instead  of  the  blocks  being  cast  in 
the  shape  of  hollow  parallelograms,  they 
may  have  merely  a  oack  and  face,  such 
back  and  face  being  held  together  by  only 
as  much  cement  or  other  material  as  will 
keep  such  back  and  face  in  parrallelism 
with  each  other  during  the  time  they  are 
setting,  (after  which  the  filling  must  be 
the  same  as  before).  It  will  be  well  to 
wet  the  blocks  before  concreting  cement 
is  put  in,  so  that  they  may  all  unite  to 
form  a  solid  mass  of  artificial  stone. 

Having  described  the  second  part  of 
my  invention,  I  declare  that  what  I  claim 
in  respect  thereof,  is  as  follows.  (For 
claims,  see  ante,  p.  398.) 

III.  The  third  part  of  my  invention 
consists  of  three  several  improvements  in 
the  modes  of  manufacturing  artificial 
stone,  mortar,  and  cements,  which  im- 
provements have  for  their  object  to 
effect  a  more  perfect  and  rapid  calcin- 
ation than  can  be  accomplished  in  the 
kilns  now  in  use. 
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The  kilns,  especiallf  the  drann  kilns 
now  in  use,  are  apt  to  become  more 
heBled  in  one  part  than  another,  by 
which  means  Bome  portions  of  the  Bub- 
Blances  to  be  calcined  are  often  under- 
burned,  whilst  other portiona  are  vitrifled. 

Now  the  kilna  I  use,  lidmit  of  the 
moat  minute  diatribution  of  heat,  to  that 
all  pari!  of  the  materials  may  be  hiirnt 
equally  i  beeidcs  the  marls  and  marlstones 
I  employ  are  bo  pliable,  that  there  U 
great  difficulty  in  subjecting  them  to  an 
equal  calcination. 

Fig.  1  reprcBents  a  section  of  a  Bquare 
kiln  i  fig.  2,  represents  a  transTerse  sec- 
tion thereof;  AA,  in  each  Agure  is  the 
outer  wall,  boih  figures  being  lettered  the 
same  ;  BB  ib  one  of  several  raults  run- 
ning under  the  kilne;  £E,  are  each  one 
of  several  fire-placeE  communjeating  with 
the  Tiulti,  BB,  respectively.  Theie  vtulto 
Hf.  1. 


calcining  materials  tbemselves ;  but  these 
vaults  are  of  a  temporary  kind,  and  are 
removable  on  the  charge  of  each  kiln 
being  withdrawn,  whereas  the  vsoltB  t 
uie  occupy  the  whole  area  of  the  kiln, 
and  are  permanent,  and  communicate 
with  each  other  to  equalize  the  heat  in 
all  directions.  The  upper  part  of  the  kiln 
may  be  arched  from  the  wall  A  lo  the 
waft  A,  if  il  is  thought  advisable :  after 
the  calcination  is  complete,  the  opening  lo 
the  fire  vaults  must  be  closed  until  the 
charge  is  taken  out. 

Fig.  3  represcnls  a  brick  for  building 
the  fire  vaulU,  described  before ;  these 
bricks  should,  for  conveiilet)ce,  be  conl- 
posed  of  two  cubes,  that  is,  if  the  brick 
19  8  inches  long  it  ought  to  be  4  inchH 
wide,  and  4  inches  deep,  the  bricks  being 
made  for  the  arches  with  a  bevel  conform- 
able thereto  i  on  the  comers  of  this  brick, 


are  built  not  only  in  the  arehes,  and  floora 
above  the  archea,  but  also  the  sides  or 

S'en,  with  bricks  of  a  peculiar  shape  (the 
rm  of  which  will  be  described  here- 
after); these  bricks  are  to  be  put  together 
without  cement,  or  other  adhesive  mat- 
ter, so  a*  to  admit  of  a  free  passage  of 
air  past  their  sides  and  top.  By  this 
means  one  vault  cannot  be  materially 
healed  more  than  the  other,  the  conse- 


be  equal,  and  will  be  gradually  dis- 
tributed through  the  pile  of  calcareous 
Bubsltnces  placed  above  the  fire  vaults. 
The  calcining  material!  are  represented 
at  CC,  and  are  put  on  the  kilns  through 
the  door  DD,  which  door  is  carefully 
walled  up  after  the  kiln  is  charged.  1 
am  aware  that  vaults  are  ^metimes  buiU 
under  kilnsipither  of  dry  bricks  or  of  the 


and  also  in  the  middle,  there  must,  be 
placed  Binall  projections,  as  exempUBed 
at  A,  B,  C,  D.  The  projeetions  in  the 
middle  of  the  brick  must  be  double  the 
lengths  in  ihe  direction  of  the  length 
of  the  brick  to  those  at  tbe  comer*. 
Vaults  or  arches  built  with  these  brickt 
will  form  heat  space,  or  leave  inleraticM 
between  them  and  communicate  heat  in 
all  directiona.  It  is  with  bricks  of  this 
description  that  I  construct  the  fire  vaults 
and  other  parts  of  the  work  connected 
with  the  distribution  of  heat 

Some  of  the  calcareous  marls  Z  use  are 
naturaly  in  such  a  stale  of  disintegratioa 
(especially  the  chalk  marlB)^  that  to  cal- 
cine them  a  kiln  of  any  sort  is  scarcely 
admissible.    To  overcome  this  difficultjr, 
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I  nse  a  reverbentorf  ftarDice  of  (he 
construcllon  represented  in  dg.  4;  ibta 
Airnice  hu  a  vcrr  large  sole  or  floor,  oii 
which  the  marl  is  slrewn,  u  showh  at 
E.  B  1b  the  flre-plice ;  C  ia  the  bridge ; 
I)  is  n  paeeBce  opening  to  the  fault 
E ;  F  is  tile  bod;  of  the  cileined  ma- 
terials cloaing  the  paseageD;  C  la  ■ 
door  at  the  back  of  the  furnace,  through 
whtcl)  instrument*  can  be  introduced  to 
stir  up  the  mntterB  beiog  calcined,  and 
to  pusn  them  griiduall;  fornarda  tonarda 
the  pSssage  F,  leadlne  to  the  vault.  The 
furnace  may  be  fed  by  the  door  G,  or 
hj  in  opening  about  H,  ds  may  be  found 
convenieDL  Doors  maj  also  be  made  in 
the  eidea  of  (he  kltn  or  furnace,  to  faci- 
lilate  the  operation  of  calcination. 

When  large  quantities  of  materials  are 
required  to  be  calcined,  t  construct  akilo; 
•a  represented  by  flga.  5  and  fl,  AA,  AA, 
represenEE  an  outer  botindary  rt'sll ;  6B, 
BB,  an  inner  nail,  not  so  thick,  bat  suffl- 
dently  so  to  reUin  the  heat ;  CC,  CC, 
the  space  for  the  materials  to  be  plied 
inside.  DD,  &g.  G,  is  a  section  of  an  iil- 
TCrled  arch  formed  of  bricks  of  the  shape 
represented  at  fig.  3  ;  this  arch  has  proper 
external  openings  to  communicate  with, 
and  supplj  air  to  the  inverted  arch  and 
to  the  burning  materials.  The  niode  of 
proceeding  i>  as  folloirs :  FrDiti  E  to  Fand 
G,  the  kiln  is  filled  with  the  thatcHat  to 
be  calcined,  properly  mixed  with  fuel,  the 
Fig.  ». 


be  taken  from  O,  and  an  equal  quantity 

of  fuel  and  caleareoua  matter  may  be  put 
in  the  kiln  at  E.  By  proceeding  in  this 
way  the  operation  is  contlnuouB,  and  the 
kiln  will  always  have  the  slmc  quantity 
of  charge  in  it,  and  the  Djteratlan  will 
eiroalate  all  round  it.  if  required,  the 
top  of  the  kiln  may  be  vaulted  over,  and 
openings  may  be  made  in  the  side  of  thb 
kiln,  but  which  openings  must  be  wall^, 
or  closed  up  on  the  charKc  coming  to  that 
side  of  the  kiln,  except  (nose  which  coiii- 
mnnlcate  with  the  inverted  arches,  DD. 
Raving  deecrihed  the  third  part  of  nlj 
intention,  I  declare,  that  what  I  claim 
in  respect  thereof  ia  as  follows,  (For 
claims,  see  ante,  p.  398.) 


rest  of  (he  kiln  beirift  empty;  as  the  burn- 
ing  proceeds  tHe  calcined  tnateritls  tnay 


Our  readers  cannot  fall  to  remetnUer 
the  long  discuasioh  wbisft    MUtle   time 

back  took  place  in  onr  pages  respetting 
the  boraparative  ilierlts  of  vertical  find 
sloping  Bei-walla.  One  of  Ihe  chief 
grounds  on  which  the  minority  of  the 
Harbour  of  Refhge  Com  mission  crs^b- 
cladlng  all  the  younger  snS  least  ex- 
perienced membera — rested  their  pre- 
ference of  vertical  walls,  in  opposition  to 
Ihe  able  and  scienlifie  "Protest  "of  thfe 
senior  member  General  Sir  Howard 
Douglas  was,  tbit  Waves  exert  nit  kort- 
zontal  percmsive  force.  The  events  of 
the  last  abtumn  in  regard  to  the  new 
harbour  at  Duter  have  furnished  a 
memorable  commentary  on  the  sound- 
ness of  this  doctrine.  The  harbour  had 
been  begun  and  carried  on  to  some 
extent  on  the  vertical  system — and  an 
immenae  quantity  of  hoarding  and  acif- 
folding  set  up  for  the  purpose,  with  ample 
store  of  cranes,  mo:ike;a,  dlvlng-bella, 
trucks,  &c.  Well,  there  bos  been  one 
violent  gale,  and  after  thai  a  second  of 
less  violence,  and  between  iheni — their 
suppoaed  freedom  from  horiiontal  force 
notwithstanding— thet  have  swept  the 
i(>hole  of  these  worltB  Iway  —  leatiiig 
standing  only  so  iSuch  of  the  wills  U  by 
dint  of  sheer  hulk  and  weight,  strong 
iron  clamping,  and  a  deQie  "hearting" 
of  concrete,  opposed  more  inert  force 
(science  and  skill  discarded)  to  the  waves 
than  the  waves  were  capable  of  over- 
coming. Large  rectangular  masses  of 
stone,  weighing  two  ana  three  tons  each 
— where  not  secured  by  clamps  to  other 
stones,  or  kept  down  by  superincum- 
bent weight— werb  rtdved  aWUt  or  dis- 
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placed  by  tbe  wavea,  as  if  tbey  were 
little  more  than  so  many  pebbles. 

All  this,  too,  has  taken  place  while  as 
yet  the  operations  of  the  engineer  have 
extended  no  farther  than  to  the  carrying 
ont  of  a  single  pier  or  jetty  from  the 
main  land^  and  in  (comparatively)  shal- 
low water.  What,  then,  may  we  reason* 
ably  expect  when  the  work  advances 
farther  into  the  sea — when  it  is  carried 
beyond  the  opening  which  is  to  form  the 
south-west  entrance  of  the  harbour— 
when  the  work  will  no  longer  be  that  of 
merely  lengthening  out  an  existing  fore- 
land,  with  all  the  facilities  arising  from 
such  proximity,  but  of  constructing  a 
separate  breakwater  in  seven  fiithoms 
(low)  water — constructing,  in  fact,  in  the 
open  sea  an  oblong  island  composed  of 
perpendicular  walls  of  chisellea  stone  ? 
In  tne  first  place,  the  whole  of  the  expen- 
sive building  machinery,  which  has  been 
just  swept  away,  must  be  replaced  at 
twice  or  thrice  the  original  cost,  owing 
to  the  increasing  depth  of  the  works ; 
and,  secondly,  unless  future  autumns 
should  prove  more  propitious  than  they 
have  done  on  an  average  of  past  years, 
the  same  thinp;  will  have  to  be  done  over 
and  over  agam  before  the  works  are 
finally  completed.  Talk  of  the  harbour 
costing  but  a  million  or  two,  and  of  a 
year  or  two  sufficing  to  build  it  in! 
We  have  sufficient  before  us  to  war- 
rant a  strong  belief  that  the  entire  cost 
will  not  fall  short  of  ten  or  twelve  mil- 
lions, and  the  time  of  execution  be  at 
least  as  many  years.  Parliament,  we 
trust,  will  immediately  resume  the  mat- 
ter into  its  hands,  and  cause  it  to  undergo 
a  thorough  re-sifting  and  reconsidera- 
tion. 

Pogtseript — ^We  observed  recently  in 
the  Times  a  letter  from  Lieut- Col. 
Yale,  R.£.,  in  which  he  recals  to  public 
attention  a  mode  of  protecting  such  un- 
dertakings as  this  while  in  progress, 
which  he  proposed  in  vol  viii.  of  the 
ProfeieiomU  Papers  of  the  Corps  of 
PLoyal  Engineers^  and  afterwards  eon- 
firmed  by  experiments,  of  which  an 
acoount  is  given  in  No.  1299  of  the 
Mech.  Mag.,  July  1,  1848  :—<<  The 
theory  (Lieut- Col.  Tule's)  is,  that  if 
one  spar  can  be  so  anchored,  in  imitation 
of  reeds,  as  to  resist  the  force  of  waves, 
so  can  hundreds,  or  any  number;  bv 
means  of  numbers,  as  yet  indefinite,  still 
water  will  certainlv  be  obtained.  The 
late  Admiral  Sir  Eaward  Owen  informed 


me  that  during  a  storm  on  one  of  the 
lakes  in  Canacb  he  found  shelter  to  lee- 
ward of  reeds.  I  first  tried  a  single  spar. 
I  then  incurred  the  expense  of  anchor- 
ing 600  short  spars,  forming  a  group  of 
«30  by  20.  It  would  require  a  Govern- 
ment purse  to  adopt  the  scale  of  thou- 
sands, so  as  to  have  a  group  of  at  least 
100  spars  in  breadth.  Supposing  that 
the  necessary  number  of  spars  were 
ascertained,  tiiey  might  be  placed  round 
a  portion  of  the  wall  to  be  raised,  and 
when  that  is  completed  they  can  be  taken 
up  and  anchored  again,  at  very  little 
expenie,  around  the  site  of  another  por- 
tion of  wall.'* 

We  have  not  a  doubt  that,  had  the 
Dover  works  been  thus  protected,  the 
greater  part  of  the  waste  and  destruction 
which  have  been  caused  by  the  recent 
storms  might  have  been  averted. 

We  may  mention  here  also  a  note  we 
have  received  from  Major  Paiiby,  re- 
minding us  that  he  obbiined,  in  January, 
1843,  a  silver  medal  from  the  Society  of 
Arts  for  a  plan  of  forming  breakwaters 
very  similar  to  Col.  Tule's. — (See  Mech, 
Mag,,  vol.  xxxix.,  p.  24.) 


MATHXKATIOAL  PaBIODXCALS. 

(Continoed  from  page  S67.) 

XXIV.— rAs  Lady's  and  Gentlemak's 

Seientifical  Repository, 

Origin, — The  first  number  of  this 
serial  was  issued  in  December,  1782, 
under  the  title  of  "  Number  I.  (for 
January,  1783)  of  the  Xoi^'f  and  Gen- 
tlesMoCs  Sdentifieal  Repository,  con- 
taining Enigmas,  Rebusses,  Psiadoxes, 
Philosophical,  and  other  Useful  Queries; 
Arithmetical  and  Mathematical  Ques- 
tions and  Problems,  with  their  respective 
Solutions  (to  be  published  monthly),  bt 
A  SociBTT  or  Matrematiciahs.*'  In  a 
notice  to  '*  the  Reader,"  the  editors 
declare  that  their  sole  motive  in  estab- 
lishing the  work  'Ms  to  promote  the 
study  of  solid  knowledge  in  science  and 
virtue:"  correspondents  are  therefore 
"  requested  to  make  use  of  sublime  sub- 
jects, to  deal  in  such  matters  as  will  be 
both  useful  and  edifying,  and  to  abstain 
from  abstruseness  and  indecency,  as  no- 
thing but  what  is  useful  and  modest  can 
be  admitted  into  this  work.''  The  last 
restriction  and  assurance  was  no  doubt 
rendered  necessary  on  the  part  of  the 
proprietors  of  such  a  publicatioQ  ai 
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in  coiuequenee  of  the  then  notorious 
indecency  and  immorai  tendency  of  many 
articlee  admitted  into  the  British  Palla- 
dium by  Captain  Robert  Heath  (see 
Mech.  Mag,y  vol.  L,  pn.  466-75).  The 
moral  and  religious  feelings  of  the  read- 
ing public  had  long  been  outraged  by 
the  general  contents  of  the  last-named 
and  other  publications  of  like  character, 
and  hence  the  necessity  for  an  assurance 
that  the  new  candidate  for  public  favour 
should  contain  nothing  derogatory  to  the 
best  feelings  of  human  nature.  The 
editors  hope,  by  "persisting  in  these 
intentions,  youth  will  be  stirred  up  to 
emulation ;  and  by  meeting  with  proper 
encouragement,  attain  the  knowledge 
and  practice  of  that  good  which  will 
make  them  useful  members  of  society  in 
this  life,  and  prepare  them  for  a  blessed 
futurity."  Four  of  the  first  numbers 
were  issued  monthly ^  at  the  rate  of  9d, 
each;  but  owing  to  "the  loss  of  Db. 
Conundrum,  jimior,**  and  the  frequent 
complaints  "  of  the  short  space  between 
the  publication,"  the  remaining  numbers 
were  "enlarged  and  published  every 
three  months,  at  the  price  of  one  shil- 
ling." So  far  as  I  am  aware,  the  publi- 
cation was  discontinued  with  "  Number 
X.,  for  August,  September,  and  October, 
1784." 

Editore, — No  formal  statement  is  made 
either  in  the  body  of  the  work  or  else- 
where, which  absolutely  fixes  the  editor- 
ship upon  any  individuals ;  but  from  the 
nature  of  a  communication  inserted  in 
the  first  number  from  Mr.  William  Spal- 
ton, — another  in  No.  4  from  J  (oseph) 
O  (ales),— and  "the  Printer's  Apology" 
on  the  cover  of  No.  10, 1  am  led  to  con- 
clude that  these  gentlemen  had  the  prin- 
cipal management  of  the  publication. 

Contents. — The  title-psge,  given  at 
length  under  the  first  head,  sufficiently 
ez^ins  the  usual  contents  of  each  num- 
ber. With  the  exception  of  adding 
occasional  "  Tables  of  Fixed  Feasts, 
Bemarkd)le  Days,  Eclinses,  &c.,"  the 
original  plan  was  strictly  adhered  to; 
but  on  the  completion  of  No.  10,  it  was 
announced  that  in  the  "  next  number, 
and  future  ones,  will  appear  original  poe- 
tical pieces,  agreeably  to  the  wish  of 
severu  correspondents."  No  additional 
essays,  either  on  mathematical  or  philo- 
sophical subjects,  appear  to  have  been 
admitted,  if  we  except  some  remarks  on 
timber  measuring,  by  Mr.  William  Spal- 


ton,  from  which  it  may  be  inferred  he 
considered  himself  somewhat  injured  by 
the  treatment  he  had  received  from  the 
editor  of  the  PaUadiumy  on  proposing  a 
question  relating  to  the  same  subject  in 
the  number  of  uiat  work  for  1778.  The 
enigmatical  department  is  well  sustained, 
and  contains  many  pieces  worthy  of  com- 
mendation: the  same,  however,  cannot 
be  said  of  the  portion  devoted  to  Philo- 
sophical Queries,  &c.,  these  being  mostly 
discussions  and  questions  of  a  very  triviu 
character. 

In  the  earlier  numbers  prizes  were 
awarded  "for  the  best  enigma,"  "die 
best  versified  answer  to  all  the  enigmas," 
"for  the  best  general  answers  to  all  the 
mathematical  questions,"  and  "for  the 
best  general  answer  to  all  the  arithmeti- 
cal questions;"  but  in  No.  5,  an  an* 
nouncement  was  made  that  "  in  Juttare 
they  mil  be  withdrawn^  as  they  only 
create  jealousy  ;  and  merit  needs  not  a 
prize  to  distinguish  it.**  The  succeeding 
number  repeats  the  announcement,  and 
thus  paraphrases  this,  perhaps  necessary, 
determination : — 

"  No  more  the  Editori  intend  to  give  prizes, 
For  one  writer  pnliee— another  chaanses; 
Fiesomptuous  'tie,  too,  forming  tbe  public  a 

icale. 
Against  whidi  they  can  by  no  means  prerail : 
Let  eaeh  candid  reader  his  opinion  maintain ; 
Worth  will  e'er  be  dlstingixished  in  Wisdom** 

blight  train." 

Questions. — In  several  of  the  earlier 
Numbers,  the  mathematical  questiona 
were  classed  under  two  heads;  vis., 
arithmetical  and  mathematical.  Of  the 
former,  46  were  proposed  and  answered, 
and  of  the  latter  176;  besides  which 
No.  10  contains  a  selection  of  24  "new 
questions,"  whose  solutions,  so  fiir  as  I 
am  aware,  were  never  published.  The 
arithmetical  questions  include  all  those 
which  are  capable  of  being  solved  nurne^ 
ricaUy^  without  any  reference  to  the  par- 
ticular branch  of  mathematics  to  which 
thev  might  happen  to  belong : — ^those 
included  under  the  second  head  embrace 
all  the  ordinary  subjects  of  mathemati- 
cal inquiry.  Many  of  these  exercises 
would  furnish  good  practical  examples 
for  the  correspondents  of  the  Reposi" 
tory^  but  they  ofier  few  points  deserving 
of  particular  mention. 

Ques.  5  (No.  2),  by  Mr.  George  Reed, 
gives  "the  area  of  a  right-angled  tri- 
angle, and  the  area  of  its  inscribed 
square,  to  construct  it;"  which  is  neatly 
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<lone  by  Mr.  Willkin  Close;  of  Arinle^, 
near  Lbeds. 

Ques.  6  (No.  4),  is  propbslsd  by  the 
saibe  geHileman,  and  f^quires  **  frdm 
t«»ro  giieh  points,  to  dfiw  geonietrtcaUp; 
t«70  right  lities,  io  that  tneeting  in  a 
thii-d  right  line  giv^ti  ili  |)o8ition,  the 
sura  of  the  squares  described  on  them 
may  be  a  liiinimum  f'-^aii  elegatlt  solu- 
tion is  furnished  by  Mr.  John  Inghith,  of 
Hafewood,  near  Leedl 

Ques.  12,  IS,  14  (No:  6),  relate  to  the 
construction  of  triangles  from  given  data, 
arid  thotigh  they  ful-nish  valuable  exer- 
cises in  ailalysis,  drb  too  long  for  trkn- 
sci-iption. — The  13th  iras  j[)r6posed  b^ 
Mr.  ThodipBoh,  and  thie  t«ed  Iiittef  by 
Mr.  tlollis.  Complete  atid  ^Ib^arit  geo- 
metrical Bolutipns  were  given  by  Mr. 
Joseph  Saul,  of  Harewood,  near  Lbeds, 
afterwards  master  of  Rochdale  Gfamtiiar 
School,  atid  aoihbf  of  &  <*  Treatise  oil 
Arithmetic." 


Qae^.  15,  iB  (No.  d),  M  ^tdpo^d  b^ 
Mr.  Saul,  and  reqttii^i::^ 

Ut  <<Frotii  6ne  fetid  B  of  th^  dia- 
meter AB  of  a  gif  eh  dfeilildrfele,  to  aM# 
a  fight  line  BD,  edttingtlie  ^enlfeirele  in 
C,  ind  nieetin^  ft  right  litife  PD  in  D 
(PD  being  perfjendiculaf  to  AB  ai  a 
giveti  point  P)  so  thai  BC  and  CD  nifty 
have  a  given  difference." 

2nd.  **  It  ii  required  to  draw  a  eliord 
CP  withlti  a  given  circle  IH  i  given  point 
P  iti  th^  periphery  :  raeh  that  bedrig 
produced  till  it  meets  a  llhfe  p^en  in 
position  a^  at  A,  the  rebUngle  of  ibe 
chord  80  produced  (AC)  liiid  th^  prd- 
duced  part  (AP)  May  be  k  giV^n  qtian- 
tity.*'  Good  solutionis  to  tfaHe  tttt»tiona 
kre  supplied  by  Mh  Pitricft  (rMeekly 
and  MK  CoUis ;  trho  tib^fef  veii,  tliat  the 
latter  questiotl  incltldfei  ''the  Sth  in 
Lady'9  D(ar^  for  1788." 

Qtibs.  20, 21,  22,  23  (N'd.  1),  Mdl  the 
fbUbwing  series  :— 


1  1  1  1  1 

ill       1 


4. 


tl    ■*"  t2 


1  1 

+ 


,.3    •♦-S-  +  **'' 


Of  this  last  series,  Mr.  Satll  t-et^lfl^s, 
**  that  the  sUm  of  eierj  fourth  tei-th  iS 
equal  to  that  of  All  the  rest." 

Ques.  26  (No.  7),  requires  the  itiscrip- 
tion  of  "  the  greatest  ellipse  iH  a  given 
sector  of  A  circle."  It  was  proposed  hi 
Hulsiensis,  atid  an  elabordle  ttlj^ebraibal 
intestigation  is  given  by  the  proposer  in 
No.  8.  A  similar  question  was  proposed 
in  the  Palladium  fcJr  1770,  but  was  erro- 
neously solved  in  the  nutlibcr  fOr  1771, 
which  induced  Mr.  John  WhitleV  to  repr6- 
pose  it ;  it  is  Qubs.  Ill,  Boston  Enquirer, 
An  elaborate  ^«oi7ie/rtca/solutioh  is  given 
by  himself  in  pp.  107-8,  vol.  ill.  Mr. 
Whitley  again  reproposed  artd  analysed 
the  problem  as  No.  1709  in  the  York 
Courant. 

Q^es.  19  (;No.  10),  is  proposed  by 
"  that  ingenious  young  mathematician, 
Master  Samuel  Thompson^  of  Hull,'' 
and  requires  the  curve  which  is  the  locus 
of  P  under  the  following  circumstances  : 
— **  Suppose  the  right  lines  AP,  BP, 
CP,  be  drawn  from  the  angular  pbints 


of  ari  equilateral  tKailgIS,  to  hifeet  Hch 
Bther  id  P;  P  beitig  do  taketi  is  thkt  the 
sum  of  every  bf  the  lines  may  be  bqoal 
to  the  third.^*  Many  bthkir  que^tiofal  and 
solutions  from  thi^  gentleman  bbclir  in 
different  parts  df  the  Work,  which  Aeema 
to  justify  the  gOod  bpinton  the  editdra  had 
formed  of  his  abilities ;  as  yet,  hbwbter, 
I  have  been  unable  to  trace  llim  in  to jf 
other  peHodlbi). 

(Co?.i>-i7Juror*.— Messrt.BobtB;  Browii- 
hill,  CaUll,  Chabman,  Close,  Collis, 
Cromfordiendis,  Ci-ods,  Dixon,  Eadbn, 
Featherslone,  Fletcher,  Franc!*;  Qalb, 
Hulsietisis,  Ihgham,  :rdcksod,  JdbA, 
Keith  (Thomas),  Littlewood,  Loxler, 
Mabbott,  Metherinehahi,  Popnett,  Sam, 
Shaw,  Smith,  Spalton,  DK  Stevenson, 
Swift,  Tattersall,  Thompson,  Turner, 
Whitton,  Winsor,  Youle,  &c.,  &c. 

Publication. — The  first  four  numben 
were  published  monthly,  the  remainder 
guarterly.  Most  of  the  wbrk  Was 
printed  ••  fof  the  feditors  by  J.  Tdiniin- 
son,  Newark,"  thfe  i^8t  ^*hy   J<»ei^h 
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Oftles,   Sheffield,"   and   sold   by  ''all 
other  booksellen  in  town  and  country." 

Thomas  Wilkin8ok< 

BonUy,  Latleubire,  November  14, 1800. 

Brraia» 

Page  80a,  lliie  S^  for  nuclndtd  read  eoniinued. 
„     367,  line  2.  for  by  read  '*  io  Poeticut.'* 
„     367,  iine  6  from  bottom,  for  Hive  read 
Jiine.  ^ 

MtU  ABCORORR  aiLL,  0.0.,  ON  tHM  PATKNT 

lAWfl. 

Leiler  Jhm  Mr,  Hill  to  the  Mapor  qf 
Birminffham, 

"  44,  Chanoery-lana,  London, 
NoTember  6,  1850. 

My  dear  Sir,— I  have  read  your  letter, 
and  the  reiolationi  on  which  it  ii  foiinded» 
with  great  interest.  I  wonld  gladly  aisist 
in  the  eiceUent  object  which  the  Committee 
has  in  Tiew,  if  the  accidents  of  life  endow 
me  with  power.  As  it  is,  I  can  only  throw 
out  a  few  hints  for  their  consideration, 
which,  if  adopted,  may  serre,  in  some  degree^ 
as  a  guide  for  their  proceedings. 

It  is  quite  clear  that  the  whole  system 
of  our  patent  laws  requires  rcTision.  It 
had  its  origin  in  times  very  differeot  from 
our  own,  when  the  principles  upon  which  it 
ought  to  be  framed  were  little  understood  and 
less  regarded.  Tbat  such  rerision  will  be 
made  I  cannot  doubt :  but  the  work»  if  it 
were  already  in  progress,  could  hardly  be 
eipeeted  to  be  brought  to  a  conclusion 
before  the  Committee  itself  had  ceased  to 
etist,  and  consequently,  for  all  purposes 
relating  to  the  Bxhibition  of  neit  year,  I 
should  consider  it  hopeless  to  expect  aid 
from  such  a  source.  I  should  therefore 
respectfully  adfise  the  Oommittee  to  con- 
centrate their  efforts  against  such  portion  of 
the  patent  law  as  may  be  expected  iojuri- 
ously  to  interfere  with  the  objects  of  that 
great  enterprise. 

We  shall  all  agree  that,  whatever  grati- 
fication We  ttiay  reoeiTC  in  the  forthcoming 
Exhibition  from  the  beautiful  forA,  the 
brilliant  colours,  or  the  exquisite  workman- 
ship of  the  countless  products  of  human 
labour  and  ingenuity  which  will  meet  our 
eyea,  tbat  pleasure  will  be  secondary  in  the 
reflectiTe  mind  to  our  delight  in  contemplat- 
ing the  efforts  of  genius,  as  deyeloped  in  the 
new  and  striking  inrentions  which  will, 
doubtless,  enrich  and  adorn  that  high  fes- 
tiTal  of  nations. 

Here,  bowerer,  the  law  as  it  now  stands 
offers  to  the  most  Taluable  class  of  contri- 
butors an  impediment  of  no  common  mag- 
nitude. Every  new  inyention  which  they 
may  gire  us  the  privilege  of  beholding  will, 
by  that  same  act  of  benefaction,  be  sur- 


rendered to  the  public,  unless  it  has  been 
previously  secured  by  patent.  I  am  now 
speaking  in  a  practical  sense,  and  I  pass 
over  certain  legal  refinements  which  might 
be  adduced  as  impugning  in  some  degree 
the  position  which  I  have  ventured  to  lay 
down.  I  believe  I  shall  be  found  sufficiently 
accurate  for  the  present  purpose. 

It  is  also  possible  that  the  late  statutes 
for  the  protection  of  copyright  in  designs 
may  in  certain  cases  afford  some  imperfect 
defence,  but  I  need  not  say  to  the  manufac- 
turers of  Birmingham  that  inventions,  in 
the  usual  acceptation  of  the  term,  are  beyond 
the  scope  of  these  provisions ;  and  you  are 
slso  aware  that,  as  in  the  case  of  patents, 
the  conditions  imposed  by  these  Acts  must 
have  been  complied  with  before  the  articles 
can  be  safely  displayed. 

The  claims  of  justice,  then,  seem  to 
demand  that  some  alteration  should  be 
made  whereby  the  country  may  be  relieved 
from  the  unenviable  position  of  receiving  a 
benefit  and  inflicting  an  injury  on  the  bene- 
factor at  the  same  moment,  and  as  part  of 
the  same  transaction.  The  feelings  1  have 
reason  to  believe  which  the  present  state  of 
the  law  in  this  respect  is  calculated  to  excite 
are  far  from  dormant  in  the  breasts  of  inven- 
tors ;  and  that  if  a  change  cannot  be  made 
the  highest  department  of  our  Exhibition  is 
likely  to  suffer  serious  injury.  To  remedy 
this  legal  defect,  I  would  propose  that  an 
inventor,  by  placing  his  invention  in  the 
Exhibition,  shall  be  in  the  same  state  as 
regards  a  patent  right  as  if  he  had  previ- 
ously sued  out  his  patent ;  subject,  however, 
to  the  condition  that  the  patent  shall  be 
sued  out  within  some  reasonable  and  speci- 
fied time,  or  not  at  all. 

The  obvious  advantages  which  may  be 
fairly  expected  to  flow  from  such  an  arrange- 
ment as  that  proposed  will  show,  I  think, 
the  propriety  of  so  framing  the  Act  by  which 
they  would  be  conferred  as  that  the  privi- 
lege thus  created  may  not  be  confined  to  the 
year  1851,  but  made  permanent,  because  I 
think  it  can  readily  be  proved  tbat  although 
the  suggestion  for  some  protection  (with 
whomsoever  it  had  its  origin)  was  promoted 
by  the  requirements  of  that  year,  yet  it 
would  go  to  supply  a  want  which  has  long 
and  grievously  been  felt  by  inventors. 

I  scarcely  need  remind  a  gentleman  so 
conversant  with  the  commercial  history  of 
patents  as  you  must  be,  that  an  inventor, 
instead  of  arriving  in  port  when  he  has 
oompleted  his  invention,  has  to  encounter 
most  of  the  difficulties  and  all  the  perils  of 
the  voyage— difficulties  and  perils  which  he 
hss  the  more  to  dread,  inasmuch  as  it  rarely 
happens  that  he  is  well  fitted,  either  by 
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nature,  education,  or  circumstances,  to  cope 
with  them.  The  structure  of  the  mind,  the 
training,  the  habits  of  life,  and  Tery  often 
the  humble  position  and  scanty  means  of 
the  iuTentor,  place  him  under  great  disad- 
vantages in  the  struggle  which  he  must 
undergo  before  he  can  bring  the  most  valua- 
ble invention  into  such  public  use  as  shall 
make  it  yield  him  a  profit.  For  this  con- 
test a  new  set  of  qualifications  must  be 
brought  into  action.  The  party  who  bears 
the  expense  of  a  patent,  works  it,  and  pro- 
tects it  against  invaders,  should  be  in  pos- 
session of  considerable  capital;  he  should 
be  a  man  of  enterprise  and  wide  connec- 
tions ;  he  should  be  endowed  with  commer- 
cial courage,  steeled  against  a  weary  course 
of  disappointments  and  pecuniary  losses—* 
ready  to  follow  his  adversaries  from  court 
to  court.  In  short,  he  should  be  gifted 
with  unvarying  resolution,  and  an  eye  stea- 
dily fixed  on  ultimate  results.  He  must  be 
content  to  be  ridiculed  as  a  wild  speculator 
until  the  patent  becomes  a  source  of  profit, 
and  when  that  event  arrives  he  must  forth- 
with expect  to  be  robbed  by  pirates,  con- 
sisting not  unfrequently  of  the  very  indi- 
viduals who  had  made  him  their  butt.  Nor 
must  he  forget  that  the  law  itself  is  an  ally, 
sometimes  dubious,  and  always  costly — 
doubt  and  expense  being  legal  incidents, 
capable  perhaps  of  diminution,  but  which  I 
fear  it  is  beyond  the  reach  of  human  wisdom 
ever  to  abolish. 

As,  then,  to  invent  demands  capabili- 
ties distinct  from  those  required  to  carry  an 
invention  forward  to  commercial  success 
(and  not  a  little  repugnant  to  (hem),  it 
should  seem  very  much  to  be  desired  tJiat 
provision  should  be  made  for  enabling  these 
tasks  to  be  readily  separated,  so  as  to  be 
undertaken  by  different  hands.  It  is  obvious 
that  the  present  state  of  the  law  raises  great 
obstacles  to  this  division  of  labour  between 
the  inventor  and  the  capitalist. 

To  avoid  the  forfeiture  of  his  property, 
the  former  must  be  very  chary  of  disclosing 
his  invention,  and,  consequently,  his  oppor- 
tunities of  negotiating  with  the  capitalist 
are  few  and  casual ;  while,  on  the  part  of  the 
latter,  his  means  of  forming  a  just  estimate 
of  the  value  of  any  invention  which  he  may 
wish  to  purchase  are  very  much  restricted 
by  the  natural  jealousy  entertained  by  in- 
ventors of  those  engaged  in  similar  pursuits 
with  themselves ;  these  persons,  however, 
being  exactly  the  advisers  from  whom,  if 
the  choice  lay  with  a  capitalist,  he  would 
wisely  and  naturally  take  counsel. 

I  apprehend  that  it  must  be  tolerably 
clear  that  some  institution  is  permanently 
required  of  the  nature  of  an  inventors'  mart, 


in  which,  for  a  limited  period,  inventions 
may  be  deposited  with  a  similar  privile^  to 
that  proposed  to  be  conceded  to  the  exhibi- 
tors of  next  year.    I  am  very  sure  that  sach 
an  institution  would  be  hailed  as  a  great 
boon  by  our  fellow-townsmen,  among  whom, 
as  you  well  know,  are  to  be  found  [many 
individuals  whose  inventive  talent  is    not 
combined  either  with  capital  or  other  requi- 
sites for  commercial  success.    And  it  will 
be  an  additional  recommendation  to  those 
whom  I  am  addressing,  when  they  reflect 
that  such  an  institution  would  of  itself,  and 
without  any  other  teachers  than  the  varions 
objects  which  it  must  contain,  form  a  school 
for  inciting  and  training  the  power  of  inven- 
tion— an  establishment  of  incalculabls  ser- 
vice to  all  on  whom  it  has  pleased  (Sod  to 
bestow  this  noble  gift. 

I  have  now,  my  dear  Sir,  written  down 
all  that  has  occurred  to  me  in  furtherance 
of  the  Committee's  desire. 

I  regret  that  my  contribution  should 
be  limited  to  so  very  slight  a  service  as  that 
which  I  have  now  performed — a  service,  too, 
in  which  I  may  probably  have  been  antici- 
pated, because,  when  the  public  attention  is 
bent  on  any  subject,  it  is  constantly  found 
that  the  same  ideas  arise  in  more  minds  than 
one.  But  neither  yourself  nor  the  Com- 
mittee will  mistake  my  inability  to  do  more 
for  want  of  zeal  in  your  behalf. 

If  these  hints  should  furnish  materials 
for  a  statement  of  the  views  entertained  by 
the  Committee  to  the  Board  of  Commis- 
sioners, they  may  perhaps  be  of  more  avail 
than  I  have  expected.  It  is,  I  am  persuaded, 
quite  impossible  for  you,  who  have  watched 
the  proceedings  of  that  Board,  to  donbt  its 
willingness  to  make  an  exertion  calculated 
to  augment  the  success  of  its  great  under* 
taking,  or  to  do  justice  to  those  on  whom 
that  sucoesi  must  depend. 

I  have  the  honour  to  remain,  dear  Sir, 
your  obedient  humble  servant, 

M.  D.  HiXL. 

William  Lucy,  Esq., 

Mayor  of  Birmingham. 


THK  FLAX  MAMVrACTUftX.  •—  SZTILAORDI* 

NA&Y   IICPmOVBMBNTI. 8TB1PING     UV- 

FERSEDBD,  AND  THB  VIBRB  ADAFTBD  TO 
COTTON   SPINNING  MACHINBBT. 

One  of  the  greatest  obstacles  which  has 
hitherto  stood  in  the  way  of  an  extended 
cultivation  of  flax,  viz.,  that  of  the  trouble, 
delay,  and  expense  attendant  upon  its  steep- 
ing, in  order  to  prepare  it  for  the  market, 
has  now  been  removed,  by  an  invention 
which  entirely  dispenses  with  that  proeesa, 
and  enables  the  grower  at  the  smallest  pes- 
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sible  cost  to  send  his  fibre  into  the  market. 
By  this  process,  of  which  Mr.  Donlan  is 
the  inventor,  the  resales  are  obtained  by  a 
combination  of  chemical  and  mechanical 
means,  and  as  it  avoids  all  the  expenses  con- 
nected with  steeping,  the  fibre  may  be  pre- 
pared at  a  cost  considerably  below  that 
incarred  in  the  present  process,  and  may  be 
made,  we  are  assured,  applicable  either  for 
fabrics  of  the  coarseness  of  nail  bags  or  can- 
vas, or  of  the  fineness  of  the  most  beantiful 
Brussels  laoe.  But  not  only  is  the  expense 
considerably  less,  bat  the  time  consumed  in 
the  preparation  of  the  fibre,  which,  by  the 
old  process,  ranges  from  ten  days  to  three 
weeks,  does  not  exceed  as  many  hours  by 
the  nnsteeped  mode.  It  also  possesses  a 
vast  superiority  on  accoant  of  the  extreme 
simplicity  of  the  means  adopted,  which  may 
be  made  intelligible  to  and  performed  by  a 
mere  child.  Bot  by  far  the  most  important 
and  valuable  part  of  this  in?ention  is,  that 
it  produces  a  fibre  perfectly  clean,  and  in  its 
natural  state,  without  any  of  the  stains  or 
impurities  which  necessarily  attach  them- 
selves to  the  fibre  daring  the  process  of 
steeping,  and  it  also  possesses  the  advantage 
of  securing  that  regularity  and  uniformity 
of  strength  which  to  a  greater  or  less  extent 
is  wanting  in  the  steeped  fibre.  Application 
has  been  made  for  a  charter  of  incorporation 
for  a  company  which  will  be  prepared  to 
purchase  the  flax  produced  upon  100,000 
acres  in  Ireland,  at  12/.  per  acre,  and  to 
prepare  it  for  the  market  in  cases  where  the 
grower  may  not  possess  the  necessary  facili- 
ties for  preparing  it  himself. 

The  uniformity  of  strength  and  freedom 
from  stain  or  imparity  which  exists  in  the 
flax  prepared  by  the  unsteeped  process,  has, 
within  the  last  four  days,  led  to  the  practical 
demonstration  of  an  invention,  of  the  value 
and  importance  of  which,  to  the  agricultur- 
ists and  manufacturers  of  this  country,  it  is 
impossible  to  form  any  adequate  idea,  and 
which  consists,  among  other  things,  of  the 
adaptation  of  the  flax  fibre  to  cotton  machi- 
nery. The  patentee  of  this  invention  is  M. 
Le  Chevalier  P.  Claussen,  member  of  the 
Brazilian  Institute,  well-known  as  the  inven- 
tor of  the  circular  loom,  and  by  his  collec- 
tions of  objects  of  natural  history  and  plants 
of  Sooth  America  in  the  British  Museum, 
and  in  the  Museum  at  Paris.  We  bad 
placed  in  our  hands  a  quantity  of  flax  rovings 
and  yams  spun  upon  cotton  machinery  by 
the  inventor,  and  we  have  had  an  opportunity 
of  personally  inspecting  at  Manchester  the 
whole  process  connected  with  the  invention, 
and  the  result  has  fully  convinced  us  of  its 
practicability.  The  finest  portion  of  the 
yarn  spun,  in  our  opinion,  and  we  were  con- 


firmed in  it  by  a  gentleman  of  great  expe- 
rince  and  long  connection  with  the  cotton 
trade,  was  equal  in  finness  to  1 20's  cotton, 
the  coarsest  being  equal  to  50*s.  The  appli- 
cation of  such  a  test  as  that  of  120's  for  the 
first  time  was  certainly  a  most  severe  one, 
the  resnlt,  however,  was  perfectly  successful. 
A  slight  difliculty  arose  at  first  with  the 
machinery,  in  consequence  of  the  length  of 
the  fibre  ;  this,  however,  was  easily  obviated 
by  a  slight  alteration  in  the  position  of  one 
of  the  rollers.  As  the  fibre,  however,  may 
be  prepared  to  any  length,  there  will  be  no 
necessity  in  future  for  even  this  alteration, 
the  existing  cotton  machinery  being  per- 
fectly adapted  for  the  purpose  of  spinning 
flax  prepared  aooording  to  the  process 
patented  by  M.  Claussen. 

The  patent  granted  to  M.  Claussen  for 
England,  is  for  the  preparation  of  flax  in  a 
short  staple,  so  as  to  produce  a  substitute 
for  wool  and  cotton  capable  of  being  spun 
upon  cotton  machinery,  and  also  for  the 
mixture  of  the  materials  thus  obtained, 
which  can  be  carded  together  with  silk, 
cotton,  or  wool,  or  separately,  as  cotton  for 
spinning  into  yams.  The  right  is  also 
secured  for  preparing  long  fibre  as  a  substi- 
tute for  silk,  for  bleaching  in  the  prepara- 
tion of  materials  for  spinning  and  felting, 
and  also  in  yams  and  felts.  The  inventor 
does  not,  however,  confine  himself  to  flax 
for  the  parpose  of  producing  a  fibre  adapted 
to  his  purpose,  but  states  that  he  can  obtain 
similar  results  from  hemp.  Jute,  Chinese 
grass,  and,  to  use  his  own  expression,  from 
"  an  old  tar  rope,  or  a  bamboo  cane." 

As  the  patents  are  not  yet  secured  for 
several  continental  states,  we  are  not  at 
liberty  to  state  the  nature  of  the  process,  or 
the  means  adopted  for  the  purpose  of  bring- 
ing the  fibre  into  the  required  state.  We 
may  state,  however,  that  from  1^  cwt.  of  the 
flax  fibre  prepared  and  cleaned  upon  the 
unsteeped  process,  I  cwt.  of  a  substance* 
identical  with  clean  cotton j  can  be  produced 
at  a  cost  for  material  of  less  than  half  a 
crown.  The  cost  of  manual  or  mechanical 
labour  required  in  its  preparation,  including 
the  expense  of  bleaching,  an  operation  per- 
formed in  a  few  seconds,  does  not  amount 
to  more  than  seven •sixteeachs  of  a  penny 
per  pound. 

The  mixture  of  the  two  substances,  vis., 
wool  with  flax  reduced  to  a  short  fctaple^ 
forms  a  fabric  exceedingly  durable,  while  its 
cost  may  be  judged  by  the  fact,  that  while 
wool  costs  4s.  6d.,  the  flax  prepared  and 
ready  for  spinning  may  be  obtained  for  6d. 
per  pound,  so  that  with  flax  and  wool  spun 
together  in  equal  quantities,  the  cost  would 
be  reduced  by  nearly  one-half. 
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But  although  the  inventor  has  obtained  a 
patent  for  the  preparation  of  a  fibre  at  a 
aabstitate  for  cotton^  he  does  not  indulge 
the  visionary  and  impractieable  idea  of  being 
able  to  drive  cotton  ont  of  the  niarkets»  his 
object  being  simply  to  provide  a  substitute 
for  low  cottons,  in  the  mannfaoture  of  a 
variety  of  fabrics  in  which  that  valuable  and 
over-wrought  material  now  forms  a  part* 
In  a  brandi  of  our  trade,  however,  for  the 
supply  of  which  upwards  of  7  70,000,000  lbs. 
of  cotton  were  last  year  imported,  it  is  not 
too  much  to  suppose  that  there  eiists  ample 
room  for  the  consumption  of  very  large 
supplies  of  home-grown  flax,  while  the  fkcl- 
lities  which  are  now  found  to  exist  for 
carding  and  spinning  together  flax  and  wool, 
must  also  tend  to  open  up  new  eourees  of  de- 
mand among  the  manufacturers  of  Leeds  and 
Bradford.^MontiM^  ChromeUf  Nov.  14. 


PfRSSON'S  FEEBH-WATSB  C0KDIM8BR 

This  is  a  new  description  of  condenser 
which  is  stated  to  have  been  used  with 
singular  succcbs  on  board  the  Osprey^ 
an  American  steamer.  We  extract  the 
following  description  of  it  from  an  ac- 
count read  by  Mr.  B.  H.  Bartol,  at  one 
of  the  meetings  of  the  FrankUn  Institute 
of  Philadelphia  :^ 

The  peculiar  feature  of  this  condenser, 
which  distinguishes  it  from  all  others  pre- 
viously known  to  the  public,  is  Uie  placing 
of  the  condennng  tub^  horizontally  within 
the  ordinary  shower  condenser,  which  is 
made  of  enlarged  dimensions  for  the  purpose. 
By  this  arrangement,  the  water  required  for 
condensation  is  admitted  through  the  ordi- 
nary injection  cock,  and  rises  to  the  top  of 
the  external  condenser,  where  it  is  dis- 
charged on  a  scattering-plate,  from  whence 
it  passes  directly  on  to  the  tubes  of  the  in- 
ternal condenser,  which  are  below  it  and 
arranged  in  three  ranges  or  sets,  one  above 
the  other ;  the  steam  from  the  cylinder  is 
admitted  into  the  upper  range,  and  passes 
through  the  three  before  being  discharged  at 
the  bottom.  The  fresh  water  produced  by 
the  condensation  of  the  steam  is  pumped  out 
by  a  small  pump  and  immediately  returned 
to  the  boilers,  while  the  water  used  to  pro- 
duce condensation  is  taken  out  by  the  air 
pump  of  the  engine.  The  internal  conden- 
ser is  not  attached  to  the  external  one,  but 
merely  laid  in  it.  The  three  ranges  are  sepa- 
rately made,  and  the  outlet  from  the  upper 
slips  loosely  into  the  one  below  it,  so  that 
when  the  whole  internal  condenser  is  toge- 
ther, it  may  be  moved  from  one-eighth  of  an 
iuch  to  one-fourth  of  an  inch  in  any  direc- 


tion. This  freedom  preveoti  toy  liability  to 
fracture  fh>m  Rnegnal  expansioBf  and  tb« 
tubes  being  in  vacuun  ratievfls  thsm  from 
all  pressure.  As  the  oondensing  walcr 
reaches  the  bottom  of  the  tubes  it  is  imnae* 
diately  pumped  o«t,  so  that  there  is  not  «t 
any  time  any  water  anmnd  the  tubee  oUmt 
than  the  thin  sheet  passing  over  tbmr  tar* 
faces.  On  the  Otprefft  tit  vacuum  within 
the  tubes  of  the  intamal  eoodenser  is  26 
inches,  and  the  same  ia  the  estemal  ono ; 
the  internal  vaennm  ia  the  nauU  ol  eondeii- 
sation,  while  the  external  vaonum  is  pro- 
duced by  the  air  pump.  The  Otprep  koo 
made  tiiree  panages,  or  2,760  mtioa  im  oUt 
and  has  BO  trouble  ia  keeping  a  foil  lopplf 
of  fresh  water  in  her  boilers. 


HUKWOOD's  IMPmOTBlCEllTe  IW  OUKOINO 
KILLS. — FURTHBft  PARTICULARS  (SXB 
ANTR   P.  399). 

Mr.  Hurwood's  impravomente,  tluMi^ 
the  subject  oC  a  gnat  many  eiaims,  aaaj  Iw 
described  generally  as  consistiRg*- 

Finttly,  In  oonstraeting  metal  miUs  oo 
that  the  operaitfon  of  grinding  is  IsoiUlBted^ 
and  so  also  that  the  enttiag  parts  nsay  ke 
when  required  readily  replaced. 

Seecndiy.  In  the  applieation  of  Cum  fixed 
upon  the  grinding  or  revolving  part  of  motal 
mlHs,  to  faeilitate  and  improve  the  oporetiom 
of  grinding  by  induefaig  a  enrrent  of  air  to 
pan  between  the  grindfaig  snrfaoes. 

Thirdijf,  In  certain  peeufiar  modes  of 
introducing  air  between  the  grindSiig  ear- 
faces  of  mill  stones,  to  faoiUtste  and  improve 
the  operation  of  grinding. 

A  miU  is  first  described  in  which  there  om 
employed  two  east-iron  plates,  the  faoee  of 
which  are  aceuraldy  Uuned  to  reosiro  the 
rings  or  plates  which  oonstitnte  the  gff Rfii^g 
surfaces. 

These  rings  (which  will  be  eubssqueatly 
described)  sre  secured  to  the  caet-iron  plales 
by  conical  screws  sunk  below  the  i'  iiiting 
parts. 

The  lower  plate  is  secured  to  tbc  end  of 
the  spindle,  and  made  to  revolve  aocnrately 
with  the  same. 

The  spindle  works  hs  a  steel  or  brsos 
bush  fitted  accurately  in  tiie  centre  of  the 
bottom  plate  of  the  case,  as  also  In  a  bram 
step  formed  of  two  parts  to  embraee  Ike 
onion  end  of  the  spindle.  The  outside  is 
turned  to  fit  the  socket,  and  is  prevented 
turning  in  it  by  a  stay  screw  ;  the  eochsl  is 
also  prevented  turning  in  the  outer  cnee 
which  it  fits  by  a  similar  contrivaiiee.  ▲  pin 
from  the  socket  passes  through  a  regvlatii^ 
screw  piece,  and  is  ooufded  to  the  aome  by 
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a  pcrew  and  washer,  so  that  ^he  sorew-pieoe 
may  tnro  tteiij  ^^^  Ipdepen^ently  ox  the 
f  odEet.  It  is  obTiovs  that  hj  tnrniiiK  the 
reguUtiiii;  screw,  the  spindle  and  platiB  will 
ba  adjnsted  to  the  apper  plate,  consequently 
the  com  or  material  ponnd  wUl  be  regulated 
aceordingW.  The  upper  plate  is  fitted  to  the 
corering  plate  with  a  baU  and  socket  joint, 
which  is  accnrately  tnmed  and  preTeots  the 
passage  of  the  air  between  these  plates,  bat 
allows  of  their  being  adjosted ;  the  upper 
plate  Is  held  up  to  the  eoTering  plat^  by  a 
centre  ball,  which  passes  through  k  wrought 
iron  bridge  piece,  fixisd  in  the  saipe  and 
bung  to  similar  |»eces  in  the  cohering  plate. 

'At  upper  plate  is  adjusted  by  screws,  so 
as  to  correspond  exactly  with  &e  plane  of 
the  lower  face  Vhen  it  reTolves.  Three 
wrought  iron  fans  are  attached  to  the  lower 
plate,  which  as  they  reyolTe  disperse  and 
drire  the  air  through  the  spout,  and  thereby 
induce  a  current  of  air  to  pass  down  the 
eye-hole,  and  between  the  grindfng  surfaces. 
The  feeding  apparatus  of  the  mill  is  of  the 
ordinary  description. 

For  metal  mMIs  of  unusual  size,  air  may  be 
employed  with  advantage  to  facilitate  the 
grinding,  by  exhausting  or  forcing  it  through 
the  eye-hole  to  the  grinding  surfaces — in 
^hich  case  it  will  be  necessary,  to  preserve 
tlie  pressure  of  the  air,  to  dose  the  top  of 
the  bye,  throogb  the  covering  of  which  an 
arrangement  is  made  for  the  air  and  feed 
pipes  to  pass.  Aii  may  also  be  introduced 
to  the  grinding  surfaces  of  metal  mills 
between  the  plate  gnd  cover;  the  grinding 
plates  in  this  case  are  perforated  to  allow 
the  air  to  pass  to  .the  grinding  surfaces,  and 
the  air  must  be  prevented  by  a  ring  of 
leather,  and  a  rim,  or  some  other  suitable 
contrivance,  frpm  passing  between  the  cover 
and  plate  to  the  outlet. 

The  rings  or  catting  parts  above  alluded 
to  may  be  made  in  various  ways  and  with 
different  materials,  dependent  in  some  mea- 
sure upon  the  work  to  be  performed,  and 
also  the  cost. 

When  made  of  wrought  iron  or  steel,  they 
are  first  forged  to  the  shape  or  punched 
from  plates,  then  turned  true,  and  of  uni- 
form thickness;  holes  are  also  accurately 
drilled,  so  as  to  admit  of  any  of  the  grinding 
parts  beiog  readily  removed  when  worn  oat, 
and  replaced  by  others.  The  drift  or  angle 
of  the  teeth  of  the  rings  is  not  uniform,  but 
is  increased  in  each  ring  from  the  centre, 
to  enable  the  teeth  of  each  ring  to  discharge 
its  work  fredy,  without  clogging  or  im- 
peding the  work  of  that  which  precedes  it ; 
and  this  is  also  to  be  observed  whether  the 
grinding  surfpoe  be  a  plane,  conical,  or  of 
olher  shape.     The  rings  may  also  be  made 


of  wrought  iron,  and  then  case-hardened,  or 
of  steel  teivtpered  in  the  usual  inapi^er,  and 
fixed  to  the  pUtes  by  screws,  as  before 
stated. 

Qr  they  may  be  made  of  chilled  caat  iroft 
by  running  hot  iron  into  moulds '  of  the 
desired  form  and  diqaensions,  and  then  cut- 
ting the  teeth  to  the  requisite  form  apd 
angle.  "  Whole  plates,  with  the  different 
grades  and  aogles  of  the  teeth  cast  upon 
them,  may  be  also  madci  i|  preferred;  of 
splid  metal. 

Metal  mills,  embodying  these  improve- 
meift^f  may  b9  *1b9  P^^^e  to  work  vertically, 
Qr  ^ith  t^e  gnndipg  surfaces  of  conical  formi 
the  case  being  constructed  of  suitable  dimen- 
sions to  receive  the  cones. 
'  The  patentee  next  describes  that  parjt  of 
his  invention  which  relates  to  the  ventilatiog 
of  millstones  for  grinding  corn,  which  con- 
sists in  ^upplyiji^g  air  to  the  grinding  pur- 
faces  by  pumps  or  fans,  or  any  of  the  usual 
methods  of  producing  a  current  of  air, 
admitting  of  the  usual  mode  of  feeding  and 
working  the  stones.  The  number  of  open- 
ings for  the  admission  of  air,  and  their  exact 
position,  must  necessarily  depend  upon  dr- 
cnmstances.  The  apertures  must  not  be  so 
close  to  the  eye  as  to  risk  the  chance  of  the 
air  passing  up  the  same,  instead  of  between 
the  grinding  surfaces  to  the  circumference 
of  the  stones.  The  case  that  endoses  the 
ftones  is  ventilated  by  one  or  more  pipes  or 
openings.  Air  may  be  also  introduced  to 
the  grinding  surface  from  the  bedstones. 
The  ends  of  the  admiMi<^n  pip^s  '^^^  "i  this 
case  cut  in  a  sloping  direction,  and  slightly 
compressed  so  as  to  spread  the  current  of 
air  which  is  forced  through  them. 


PorpoUf  Leather  and  Oi/.~The  leather  tanned 
from  the  tUn  of  the  white  porpoise,  specitaens  of 
which  were  exhUujted  at  the  Quebec  mechanical 
fair,  attracted  general  attention.  The  strength  and 
the  beautiful  finish  of  the  leather  were  much 
admired ;  It  is  equal  in  the  latter  respect  to  the 
finest  calf  skin,  and  in  the  former  quality  is  much 
superior.  We  understand  that  these  animals  are 
to  be  found  in  great  numbers  on  the  banks  of  the 
St.  Lawrence,  and  that  a  most  profitable  business 
might  be  cairied  on  in  capturing  them ;  not  only 
the  skin,  but  the  oil  which  they  contain  being  very 
valuable.  The  specimens  sent  to  Montreal  were 
bought  up  Immediately,  and  an  order  given  by  the 
Trinity  ilouse  for  a  quantity  of  the  oil.  The  exhi- 
liitor,  Mr.  Tetu,  was  awarded  a  premium  of  I  Of.— • 
Quebec  Gazette. 
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Thomas  Coats,  of  Ferguslie,  Paisley,  Eenfrew, 
Scotland,  thread  manufacturer,  for  certain  improve- 
ments in  turning,  cutting,  and  sliapitig  wood  and 
other  materials.     November  16;  six  months. 

JToseph  Martin,  of  Liverpool,  Lancaster,  riee 
miller,  for  improvements  in  machinery  and  appa- 
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mtut  for  eleantlDff  uid  otherwise  treating  rice  and 
certain  other  grains,  seeds,  and  farinaceous  sab- 
stances.    November  16;  six  months. 

Thomas  Allan,  of  8c  Andrew's-square,  Edin- 
burgh, printer  and  publisher  of  the  "  Caledonian 
Mercoxy,"  for  certain  improvements  in  electric 
telegraphs,  and  in  the  appUeation  of  electric  cur- 
rents for  deflecting  magnets  and  producing  electro- 
magnets.   Notember  15;  dz  monttu. 

William  Laird,  of  Liverpool,  Lancaster,  mer- 
chant, and  Edward  Alfred  Cowper,  of  Handsworth, 
Warwick,  engineer,  for  improvements  in  machinery 
for  loading  and  discharging  certain  descriptions  of 
cargo  in  ships  and  other  vessels,  and  in  the  con- 
struction of  such  vessels.  November  16;  six 
months. 

John  Hosklng,  of  Islington,  Middlesex,  engi- 
neer, for  certain  improvements  in  valves  applicable 
to  pumps,  and  also  In  apparatus  to  regulate  the 

Sressure  and  flow  of  water,  air,  and  through  pipes, 
rovember  19 ;  six  monfhs. 

Thomas  Duron,  of  Windsor  Bridge  Iron  Works, 
Pendleton,  nesr  Manchester,  Lancaster,  engineer, 
for  improvemeots  In  machinery  and  apparatus  for 
moving  englnei  from  one  line  of  rails  to  another, 
and  for  turning  them ;  also  for  compressing  certain 
substances,  and  for  raising  and  lowering  heavy 
bodies.    November  19;  six  months. 

Fanlde  Tolstov,  of  Paris,  France,  General  in  the 
service  of  His  Msjesty  the  Emperor  of  Russia,  for 


improvements  In  dredging  machines.  ( Being  a  conn- 
munication.)    November  19;  six  months. 

Clement  Augustus  Kurtx,  of  Manchester,  Laa- 
easter,  practkal  chemist,  for  improvements  in  df- 
ing.  (Being  a  communication.)  November  19; 
six  months. 

Alfred  Vincent  Newton,  of  Clianeery-laae,  Mid- 
dlesex, mechanical  draughtsman,  for  ap  improved 
composition  applicable  to  the  coating  of  wood, 
metals,  plaster,  and  other  substances  which  are 
required  to  be  preserved  firom  decay,  which  com- 
position may  be  also  employed  as  a  pigment  or 
paint.  (Being  a  communication.)  November  19 ; 
six  months. 

Robert  Brown,  of  Liverpool,  Lancaster,  plomber 
and  brass-founder.  Cor  improvements  in  the  appli- 
cation of  pumps  fur  raising  and  forcing  water. 
November  19 ;  six  months. 

Henry  WUlIam  Ripley,  of  Bradford,  York,  dyer, 
for  improvements  in  dressing  and  finishing  piece 
goods.    November  19;  six  months. 

John  Jsmes  Greenough,  of  the  Strand,  Middle- 
sex, gentleman,  for  improvements  in  the  constmc- 
tion  of  chairs,  couches,  and  seats,  parts  of  which 
Improvements  are  also  applicable  to  varioos  pur- 
poses where  springs  for  supporting  heavy  bodies 
and  resisting  sudden  and  continuous  pressure  are 
required.  (Being  a  communication.)  Novemlicr 
21 :  six  months. 
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Nov.  IS  2532  Martin  Billing ^  Newhall-street,  Birmingham A  lichogrwhie  perfo- 
rating and  roistering 
machine. 

14  263S      Frederic  Grosjean  ...^.Regent-street.... DerFuszwarmer  (a  rail- 

way rug  or  wrapper). 

„     2534     Thomas  FoxallGriaiths  Birmingham Saucepan  lid. 

„      2535      Lord  Brothers ............  Canal  Street  Works,  Todmorden,  York  Improved  hook  for  the 

weight  hooks  of  lap 
and  other  madiiaea. 

15  2536     Thomas  Foxall  Griffiths  Birmingham   CandlestMk. 

„     2537     Lorant  Poirler Buoklersbury  ...» Improved  lithographic 

press,  for  printing  dr- 
ciilars  and  other  tmaU 
forms. 

„     2538      Jenkins   and  Wolmer- 

shauson Curxon-strcet,  Mayfair Lady's  riding  habit. 

18  2539     Waddlngton  and  Son...  Coleman-street   Etuibis-utUe  or  parasol 

and  knitting  case. 

19  2540     Thomas  Rutter Harbome Nail. 

„      2541      Arthur  Jerningham  ....  I'ortsmouth,  Commander  in  the  Royal 

Navy Letter  clip. 

„      2542      John    Martindale    and 

Thomas  Bowman  ....  Globe-road,  Mile-end.... Poehe-au-chapeau. 
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TARLEY  AND  HACKwa'S  COMPOUND  CYLIND8R 
STBAH  ENGINE. 
Fl|.  I. 


Otm  eotnpound  cylinder  engine  cod- 
tiitg  or  t>a iDverled  hkb-prcMur*  o^lin- 
den,  ihe  pision-rixli  or  which  deKcndto 
a  croM-head  benealb.  Two  cooDeeting 
rods  are  cwried  upnardi  from  ihe  crou- 
heul  to  >  le*cT  mduIm  W  balf  of  tW 
beam  of  va  ofdiawj  inaiiw.  Tb«  •owr 
ead  of  tUa  kver  to  alio  eonuealed  t* 
a  low-prMMwe  ptebM.  Tba  eombiDcd 
power  of  tbe  cjlindere  li  imparted  bj 
a  connectiBg-rod  sttaebed  to  the  tro«*- 
bead  to  a  crank  p|>eed  aboTc  the  balf 
beam  or  le*(T.  Thii  arratigemcnt  ad- 
min of  ibc  eroplajtoent  of  a  coaneet- 
ing-rod  af  ymoManlimiled  length.  Fig. 
1  is  a  plao  p«rll]r  in  •eetioD ;  Bg.  3  a  vat 
eletation ;  and  fig.  3  an  end  eleiatJan 
of  an  engine  conatructed  according  to 
tbil  improved  arrangement,  a  ii  the 
■team  pipe  for  supplying  the  bigh- 
preMure  ejlinden.  e  a  cut-off  tbItc  t* 
regulate  the  expansion;  ca  slide-rnlve 
nbicb  regulates  the  admisBion  of  tteam 
to  tbe  poru  or  thoroughfares  ddf,  Tbc 
port  d  communicates  with  tbc  upper 
aide  of  both  af  the  bigk-prcMnre  pstona 
and  the  port  d  with  ths  under  eidet. 
After  etcaping  from  tbc  bigh-pre«snrc 
cjlinders,  tbe  atean  pawca  along  ibe 
pipe  e  to  the  caiing  /  of  the  low-pre*- 
sure  cjlindiT.  Tu  ndmlaiion  to  iind  exit 
from  abuTe  and  below  the  piston  of  the 
luw-prebsure  engine  mij  be  rrguliied  bj 
valvei,  in  the  ordinary  rainner.  Tbe 
pietun-rodB,  A  V,  of  the  high-presture 
cylinderit,  g  ^t  are  connected  to  ihe 
cross  head  i,  which  is  fitted  nilb  Kuide- 
Wocks  j/,  working  between  correspond- 
ing guides  in  the  framing.  The  con- 
necting rods  k  k'  are  ailacbed  1o  the 
oross-headi  e,  and  double  lever  a,  having 
its  fulcrum  al  n  supported  by  the  fram> 
JDg.  The  lever  I  is  cona»cted  by  the 
parallel  motion  n  with  the  piston- rod  e 
of  the  loH'-preMure  engine. 

The  accumalatcd  power  of  the  three 
cylinders  it  traosmitied  froni  the  cross- 
head  >  to  the  erink  r  by  the  copnpcting- 
rod  y.     The  valves  for  regulating  the 

admission  of  steam  to  tbe  high  and  low-presaure  cylinders  are  worked  by  anilable 
eecenirics  or  cama  on  the  main  ahifi.  Tbe  air  and  other  punps  may  be  worked 
by  rods  sttaclicd  (o  the  lever  I  or  oiherwiae. 

This  arrangetoent  may  be   niodiBed  by  employing  obIv  one  instead  of  two  higfa- 

C-easure  aylinden.    Or  tbe  hlgb-presvon  cyUndan  naj  be  diifiMMd  wHh,  and  iba 
w-prMwire  ayliuder  only  tmployM. 


If  AlTAOBmNT  or  PUBLIC  W0BI3. 


Much  diflaatisfaetion  has  of  late  bem 
maDifest  in  regard  to  the  maoageiDent 
of  public  works.  Where  they  have  been 
•arried  on  by  GrOTernment  aeeording  to 
the  plans  of  its  own  officers,  it  is  com- 
plained, and  with  some  reason,  that 
pubUc  opinioo  baa  not  been  eoBsulted : 
as  in  the  instance  of  the  alterations  kt 
St.  James's^park,  and  the  intended  wall 
in  front  of  the  British  Museum :  where, 
OQ  the  contrary,  the  pnblic  have  been 
invited  to  furnish  plans  for  a  work,  ss  in 
the  case  of  the  sewerage  of  the  metro- 
polis, individuals  who  have  bestowed 
much  thought  and  labour  in  complianee 
with  that  invitation,  complain,  and  irtth 
reason  also,  that  though  tikeir  plans  have 
been  at  least  partially  adopted^  they  re- 
main without  even  the  reward  of  an 
acknowledgment  of  the  merit  possessed 
by  plans  they  had  submitted.  This  state 
of  things  evidently  calls  for  some  new 
mode  of  procedure.  Accordingly,  various 
prqfects  have  been  stsrted  —  aoMngst 
others,  that  the  department  of  the  Womis 
and  Forests  should  be  bound  to  lay  their 
devices  before  Parliament  in  the  same 
ownner  as  railway  proposals  are  sniK 
Bitted.  This  mode  has  already  been 
practised  without  beneficial  resoilt;  the 
plans  for  the  New  Palace  at  Westminster 
were  submitted  to  Parliament,  but  has 
thia  exempted  the  structure  from  real 
imperfection,  secured  the  architect  from 
blaoM,  or  satisfied  the  public  mindP 
What  remedy  for  such  evils  can  be 
devised  P  Is  it  possible  that  some  such 
procedure  as  Sir  Samuel  Bentham  re- 
commended, and  habitually  observed, 
might  be  advantageously  adopted  in 
regard  to  aU  public  works  ?  liis  idea 
was,  that  any  public  work  being  in  con* 
templation,  toe  plan  for  it  should  be 
devised,  drawn,  and  described  by  the 
professional  officer  of  the  department  to 
which  it  might  more  particularly  relate—* 
that  the  whole  should  then  be  referred 
to  a  variety  of  persons  considered  as 
competent  judges  of  the  matter  under 
consideration,  with  a  request  or  order,  as 
the  case  might  be,  that  observations 
upon  the  project  itself,  and  the  dera>Is  of 
the  plan,  might  he  returned  la  wriiing-^ 
that  should  objeetitma  be  made  In  con* 
sequence,  or  should  improvements  be 
suggested,  they  should  be  furnished  to 
the  profesnonal  offieer,  with  ordeia  to 


examine  into  and  report  upon  the  val- 
dity  of  those  olijeetionB»  and  upon  the 
eligibility  of  the  improvements  propeeed, 
specifymg  in  all  instances  the  ressons  on 
whieh  the  opinions  he  might  gtre  were 
grounded — that  fkimished  with  his  reply, 
the  departoMut  ahould  then  either  insti- 
tote  further  inouiry,  or,  if  suAcient 
grounds  on  which  to  some  to  a  decision 
should  appear,  an  immediale  detemun- 
atkm  on  the  anbfcei  ahenld  be  made. 

By  aa  analocoiis  mode  of  ]>voeedurt, 
it  is  apparent  that  the  kbour  in  aeqfnir- 
ing  data  and  preliminary  information 
would  no  longer  fall,  as  now,  on  unmad 
individuals  who  might  feel  disposed  to 
give  opinions,  but  upon  the  public  officer ; 
and  having  hia  specific  plan  to  work 
upon,  persons  referred  to,  would  be  ena- 
bled to  mske  their  observationa  with  but 
little  expense  of  either  time  or  money. 
The  obtainment  of  data  is  said  to  bare 
cost  the  originator  of  one  of  the  plans 
sent  to  the  Commissioners  of  Sewers  no 
less  s  sum  than  JlOO/. 

Mr.  Frank  Forster  has  been  accused 
of  plagiarism  in  his  plan  for  the  sewers 
of  the  psrt  of  the  metropolis  south  of  the 
Thames,  principally  on  aoconnt  of  hia 
having  recommended  the  lifting  the  aew- 
age  by  steam  power,  an  expedient  that 
had  l>een  before  devised  by  more  than 
one  of  Uie  gentlemen  who  had  sent  pbns 
to  tiie  Commissioners.  Where  the 
level  of  groood  to  be  drsined,  or  freed 
from  sewage,  lies  below  the  level  of  aa 
only  practicable  outfall,  lifting  the  drain- 
age or  sewage  by  artificial  means  is  so 
Tery  obviously  the  only  means  of  getting 
rid  of  it,  that  it  could  hardly  fail  to  have 
occurred  to  any  one  who  had  given  the 
subject  a  thought ;  still,  ss  it  tiad  been 
proposed  previously  to  Mr.  Forster's 
appointment  as  engineer,  it  would  have 
been  but  just  to  have  prominently  ac- 
knowledged the  drenms'snce.  Such 
gronnds  for  complaint  could  not,  how« 
ever  exist,  were  a  first  plan,  aa  above . 
proposed,  to  be  in  all  cases  forme«i  by  a 

{professional  oflicer ;  whst  he  might  de- 
tneate  or  describe  would  be  thus  authen- 
ticated as  his  own :  where  improvements 
might  be  made  upon  bis  design,  the 
merit  of  them  could  not  fail  of  being 
accorded  to  the  devisers  of  ihem,  and 
thus  much  bickering,  heartburning,  and 
ill-wttl  would  bo  avoided,  whilst  orory 
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man  would  reeeiTe  the  share  of  merit 
due  to  him  in  contributing  to  the  perfec- 
tion of  a  \»or]c. 

At  the  end  of  the  last  and  early  in  this 
century,  engineering,  architectural,  and 
mechanical  science  was  conHned  to  few 
individuals ;  now  it  is  possessed  by  almost 
countless  numl>er8,  besides  that  it  is  more 
or  less  familiar  to  a  great  proportion  of 
the  British  public;  hence  a  material 
difference  has  arisen  as  to  the  persona  to 
whom  it  formerly  was,  but  now  is,  desi- 
rable that  plans  n>r  public  works  should 
be  referred.  In  works  requisite  for 
naval  arsenals,  for  instance,  almost  the 
only  persons  competent  half  a  century 
ago  to  form  a  sound  judgment  upon  them 
were  the  several  subordinate  naval  boards 
and  the  officers  of  royal  dockyards ;  pri- 
vate shipbuilders  had*  not  then  began  to 
perceive  the  advantages  of  improved  ac- 
commodation in  building-yards,  nor  had 
private  civil  engineers  turned  their  atten- 
tion to  the  subject ;  it  was,  therefore,  to 
the  Naval  Boards  that  the  Admiralty 
referred  Sir  Samuel'a  plans  for  the  im- 
provement of  our  dockyards,  and  thoae 
subordinate  Boards  again  referred  them 
to  the  dockyard  officers,  though  eveo 
then,  in  respect  to  plans  of  a  superior 
interest,  he  caused  his  proposals  to  be 
printed  and  largely  distributed  Cor  the 
purpose  of  obtaining  opinioi^  upon 
them.  Now  a  very  extensive  dissemina- 
tion of  all  proposals  for  public  works 
seems  essential— and  this  with  a  view  as 
well  to  ascertain  the  expediency  of  them 
generally,  as  to  perfect  the  particular 
plans  that  may  be  devised.  Publieatioii 
in  periodical  journals,  and  even  in  the 
daily  papers,  could  nowise  deteriorate  a 
well- conceived  design,  whilst  it  might 
often  lead  to  the  contrivance  of  a  superior 
one  where  that  originally  intended  might 
be  otherwise  than  satisfactory.  We  have 
now  a  ease  in  point  Massive  brick 
walls,  and  an  enormous  dcMne,  subaer* 
vient  to  the  Exhibition  of  1851,  were 
canvassed  and  deprecated  by  the  public, 
and  made  the  subject  of  discussion  in 
periodicals.  This  led  Mr.  Paxton — 
already  familiar  with  immense  erections 
of  iron  and  glass — to  conceive  the  idea 
of  employing  these  materials  for  the  in- 
tended structure.  He  designed  his  palace 
of  glass ;  former  plans  were  rejected  by 
the  very  originators  of  them  as  soon  as 
his  was  proposed,  and  it  need  not  be 
added  with  what  delight  the  public  hailed 


the  change.     It  is  also  from  publicity 
given  by  the  press  to  the  unsightlineaa 
that  would  have  been  imparted  to  the 
British  Museum  by  r he  erection  of  abriek 
wall  to  mask  its  front,  that  the  erection  of 
that  brick  wall  is  said  to  have  been  given 
up.    The  same  press  is  clamorous  agaioat 
the  alterations  in  St.  James*s-park,  and 
to  a  certain  extent  successfully,  for  the 
filling  up  part  of  the  ornamental  water  and 
other  encroachments  on  the  pleasure- 
ground  have  been  abandoned ;  but  woold 
it  not  have  been  better  from  the  first  to 
have  given  the  project  publicity  ?  Surely 
the  public  would  have  gloried  in  amelio- 
rating   the  approach   to  their  beloved 
sovereign's  metropolitan  residence ;  yet, 
at  the  same  time,  it  might  have  been 
suggested  that  the  purpose  could  have 
been  effected,  without  cutting  down  trees 
that  bavs  been  felled,  and  which  consti- 
tuted the  chief  ornament  of  the  west 
entrance  to  the  Birdcage- walk. 

Some  such  mode  as  that  proposed  for 
public  works  seems  applicable  also  to 
the  minor  erections  that  are  in  the  pro- 
vince of  county  magistrates  and  overseers 
of  the  poor.  These  bodies  now  fre- 
quently offer  premiums  for  the  best 
design  for  some  intended  work.  First- 
rate  architects  have  rarely  either  time  nr 
inclination  to  compete  for  some  50/.  or 
100/. — the  natural  consequence  is,  that 
usually  only  inferiors  in  skill  and  taste 
respond  to  the  call,  and  further  assist- 
ance is  sure  to  be  essential.  It  is  affirmed 
that,  under  this  pretext,  some  favoured 
individual  is  furnished  with  all  the  pro- 
jects sent  in,  that  he  culls  from  them 
whatever  they  may  possess  of  merit,  and 
thus  is  enabled  to  concoct  a  plan  supe- 
rior to  any  one  of  those  that  bad  com- 
peted for  the  premium.  Might  not  for 
such  works,  some  architect  or  builder  be 
employed  to  form  a  first  design  f  It 
might  or  it  might  not  provide  for  the 
necessary  requirements,  but  its  coat 
would  be  but  little,  and  publicity 
being  given  to  it  would,  by  diminuhing 
labour  to  others,  be  likely  to  induce 
architects  or  engineers  of  superior  talenia 
to  bestow  their  thoughts  upon  it,  and 
thus  contribute  to  the  perfection  of  the 
design — the  improvements  upon  whic^ 
would  be  a  subject  for  premiums,  at  once 
just  to  the  deviser  of  ameliorations  and 
oeneficial  to  the  party  adopting  them. 

It  may  be  objected  to  the  mode  above 
proposed  that  engineers,  architects,  and 
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meohftnisU  of  high  sUnding  in  their 
professions  might  feel  adverse  to  the 
submission  of  their  designs  to  extensive 
erittcism.  On  the  contrary,  supposing 
them  to  be  unobjectionable,  the  origi- 
nator of  them  could  not  but  feel,  as  did 
Sir  Samuel,  desirous  of  courting  inves- 
tigatioo.  Supposing,  on  the  contrary, 
that  red  impeifections  of  a  design  w'ere 
thus  brought  to  light,  it  could  not  be 
otherwise  than  grateful  to  the  feelings  of 
an  honourable  man  that  defects  should 
be  made  apparent  at  the  outset,  when 
easily  remedied,  than  that  costly  and 
unsightly  alterations  should  become  re- 
quisite after  a  work  was  supposed  to  be 
completed,  as  has  happenea  in  the  new 
chamber  for  the  Commons  at  West- 
minster. It  is,  farther,  as  fair  as  it  is 
reasonable  to  suppose  that  men  of  emi- 
nence in  these  professions  feel  a  real 
interest  in  the  perfection  of  their  designs » 
80  Uiaty  were  the  custom  once  established, 
suggestions  of  improvements  would  be 
thankfully  accepted,  and  acted  on  with 
seal. 

A  consciousness  that  designs  would  be 
so  scrutinised  would  further  have  the 
beneficial  effect  of  inducing  extreme  care 
in  the  formation  of  them,  particularly  as 
to  subordinate  details,  now  so  frequently 
neglected,  though  so  oAen  influencing 
the  more  prominent  features  of  a  work 
in  rcKsrd  to  their  propriety.  An  early 
enumeration  of  the  dtsideraia  affords 
simple  and  easy  means  of  keeping  them 
in  sight,  and  the  l>est  chance  of  their 
being  all  provided  for. 

Were  publicity  given  to  a  statement  of 
the  reasons  in  favour  of  a  work,  together 
with  a  description  of  it,  it  would  seem 
desirable  that  rules  such  ss  Sir  Samuel 
laid  down  to  himself  for  his  own  guid- 
ance should  be  uniformly  observed; — 
amongst  them,  were  the  avoidance  of 
professional  phrases  and  technical  terms 
wbereTer  possible ;  the  statement  of  facts 
in  plain  language,  such  as  seemed  most 
likely  to  be  comprehended  by  the  unini- 
tiated; above  all,  not  to  distiact  the 
mind  or  pervert  the  judgment  by  orato- 
rical em uellish meats,  by  vague  asser- 
tions, or  imposing  epithets,  so  often 
offered  and  accepted  in  lieu  of  calcula- 
tions and  positive  facts;  hence  there 
never  appeared  in  his  communicadons, 
though  so  frequently  in  those  of  others, 
that  a  work  was  **  n§e€S$arjf"  or  '*  «»• 


valuable"  **/arthe goodofiks 
Bervice*^  or  that  it  was  **a  national 
toorky^ — phrases  that  have  led  to  the 
disbufseraenty  it  may  be  affirmed,  of 
millions  of  the  public  money  without 
commensurate  sdvantages  of  any  nature. 

M.  S.  B. 


■xraysioir  or  noaNaa's  mbthod  of  ap- 

PBOXIUATION  to  TBI  0A8BS  OF  UWBKAL 

aooTs  OP  aatTATioNS. 

Sir, — ^You  are  aware  that  the  subject 
of  the  numerical  solntion  of  equations  is 
one  of  vast  importance.  In  general,  the 
only  way  of  attaining  this  object  is  by 
means  of  approximation.  The  methods 
which  hare  heen  devised  by  Messrs. 
Homer  and  Weddle  for  approximating 
to  the  real  roots  of  equations  are,  per- 
haps, as  complete  and  effective  as  the 
subject  admits  of.  The  methods  hitherto 
devised,  however,  for  approximating  to 
the  unreal  roots  are  by  no  means  so 
effective  and  satisfactory.  In  numerous 
instances,  however,  a  knowledge  of  the 
unrtal  roots  is  very  desirable— nay  indis- 
pensable. My  attention  baa  lately  been 
directed  to  this  important  subject,  and  I 
now  beg  to  submit,  with  all  deference,  to 
your  mathematical  readers  the  following, 
as  the  result  of  my  researches,  which  I 
designate  *'  An  Extension  of  Homer's 
Methods  of  Approximation  to  the  Cases 
of  Unreal  Roots  of  Equations.*'  No 
onC)  f  beNeve,  has  ever  entertained  an 
idea  of  applying  Horner*s  methods,  ex- 
cept for  spproximating  to  the  real  roots 
of  equatidlis.  It  will  be  seen,  however, 
from  what  follows,  that  his  process  is 
equally  applicable  In  the  cases  of  unreal 
roots. 

I  will  now  describe  my  method  as 
explicitly  and  concisely  as  I  can. 

*''*  +  c»""^+ ,. ..  -hM-O 


«*  +  «?•"'  +  **' 


denote  any  algebraical  equation ;  then  the 
unreal  roots,  as  la  well  known,  will  be  of 

the  form  of  f+g^/-^l.  Now  before 
Homer's  method  can  be  applied  in  the 
ease  of  real  roots,  it  is  indispensible  that 
we  know  by  some  means  or  other  the 
first  flgurb  of  the  required  root ;  so  like- 
wise, if  r^jV— 1  denote  a  pair  of 
unreal  roots  of  an  equation  which  we 
are  in  quest  of,  it  will  be  absolutely 
neoessary,  before   we   ean   apply    this 
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method,  to  know  ifae  initial  digrlts  of  r 
and  «.  It  is  not  my  inrention  to  discuss 
in  this  place  the  method  of  finding  these 
inirial  values — that  I  shall  leave  to  others 
who  have  more  leisure  time  than  I  csn 
ooromand  at  present.  My  object  is 
merely  to  show  the  extension  of  Hor- 
ner's method. 

Now  Biifpost  we  kaow  r*  and  9t^  the 
initial  figures  of  r  and  #. 


and  aafaatiliite  this  te  «  ia  the  given 
eqvatioa  i  it  will  then  take  the  following 
form 

+  (*"  +  •' -•~r)y"-'+..  +U  +  T 


-•-1-0. 

Of  course  «,  vf,  o,  t/,  &o.,  may  he  either 
positive  or  negative. 

Now  I  arrange  these  imaginary  indicea, 
and  operare  with  them  aecordinfr  to  Hor- 
ner's processes,  the  same  as  if  they  were 

real  numbers,  taking  /  +  *'-/—!  for  the 
first  part  of  the  root.  The  next  corrt-c- 
tion  of  the  root  will  be  obtained  by 
dividing  the  last  divisor  by  the  last  but 
one,  in  the  usual  manner.  It  is  scarcely 
necessary  to  remark  of  these  binomial 
surds,  that  it  will  be  necessary  to  first 
multiply  both  the  divisor  and  dividend 
by  the  eongerie  surd  of  the  divisor  in 
order  to  render  the  divisor  rational.  The 
performance  of  this  division  will  join 

r"+/'*/-l,  the  next  part  of  the  root. 
We  may  then  repeat  the  process,  which 

wiU  gi^e  r^'  +  f^'V— 1,  the  ncKt  eorree- 
tions ;  and  so  on  to  any  required  degree 
of  aoooracy,  the  same  as  for  real  roots. 
I  may  remark  that,  although  the  prooeas 
will  uecessarily  be  more  tedious  than  in 
the  ease  of  real  roots,  yet  it  must  be 
borne  in  mind  that  the  operations  deter- 
mine a  pair  of  roots,  whereas  in  the  case 
of  real  roots  only,  ont  is  found  at  a  time. 
Aa  Homer*8  method  is  now  so  w^ 
known,  it  wiil  oot  he  necessary  to  take 
up  room  with  giving  examples ;  I  shall 
therefore  leave  it  in  your  hands. 

I  am,  Sir,  yours,  &c.« 

Sax naL  BiLdt. 

Hawtaa,  naiir  li««wkr«p«i-T]r««, 
Oct.  9.  IMO. 


paooaasa    or   xLacrao  -  TELmoaarBT— > 

AND  PRACTICABILITY  OF  aSA  AMD  RiTEa 
LINES  OF  COMMUNICATION. 

[From  Report  by  Bxaminer  Page  to  th«  Amerkaa 
Commissioner  of  Patenufor  1849.] 

A  variety  of  iirventions  under  this  head, 
hive  been  prssented  to  the  office,  sost  of 
then  based  upon  the  eleetro-aiagnelio  tel^ 
graph,  or  nearly  relatcii  tbcreto.  PrMsiDaal 
aoMng  these  is  the  eleetro-chanical  tele- 
graph. Two  patents  have  heen  graated  for 
inveations  of  this  kind,  oae  of  whieh  haa 
already  ^one  into  practical  operation,  to  a 
oonsiderable  extent.  These  inventions  vrevs 
adjudged  by  the  offiee  to  interfere  with  each 
other,  and  upon  a  hearing,  priority  of  ia« 
vention  decided  in  favoar  of  one  of  the  par- 
ti«-i.  Upoa  appeal,  however,  to  the  a>aal 
tribunal,  it  was  dcided  that  the  alleged  in- 
terference did  not  exist,  and  patents  were 
ordered  to  istoe  to  both  pwrties.  The 
whole  ease  was  one  of  umanal  latereet, 
involving  many  intricate  and  iaaportaat 
qnettionB,  and  although  the  vrhoto  pro- 
ceeding was  prior  to  yoar  aoeesaion  to  the 
office,  yet  tbiB  leading  feaitnres  are  doubU 
less  by  this  time  fimiliar  to  yoo.  The  par« 
ties,  Sanael  P.  fi.  Morae  and  AlezaDdcr 
Biin,  came  into  the  contest  for  priority  of 
intention  opon  nneqaal  grounds,  the  foroier 
being  a  citixen  of  the  United  States,  and  the 
latter  a  foreigner  It  was  held  by  your 
predecessor  in  office,  that  under  the  law  a 
foreigner  could  not  go  behind  bis  foreiga 
patent  or  printed  publication  for  evidenee 
of  his  invention,  and  upon  reference  of  thia 
subject  to  the  Attorney  General,  the  opiaioa 
of  the  Commissioner  wsa  oonfirmed.  It  was 
also  lield,  that  in  a  contest  for  priority  of  in. 
vention,  the  sealing  of  a  forriga  patent  waa 
not  to  be  taken  as  proof  of  iaventtoa,  and 
that  proof  of  earolment  was  alone  adeqaate. 
Ob  She  appeal  to  Chief  Jastioe  Cfsacb,  the 
parties  appeared  by  oonuacl,  who  oeoapiad 
sone  days  in  elaborate  and  lengthy  arga« 
menta.  It  was,  I  believe,  the  first  trial  of 
appeal  from  the  office,  had  in  open  coart. 
and  the  whole  case  has  been  faithfully  ia> 
ported  and  printed  at  the  expense  of  one  of 
the  parties.  The  report  will  be  read  with 
much  interest  by  inventors  and  professioaud 
men. 

The  operation  of  the  deotro-ehoBsiesl 
telegraph  depends  upon  the  chemical  ro- 
ageney  of  the  galvanic  eorreat.  Biarka  or 
stains  are  made  upon  paper  througli  wkish 
the  galvanic  current  is  made  to 
paper  being  first  satnimted  wHh  some  i 
or  other  aalt,  and  moisteaed  at  the  ikae  to 
give  it  sufficient  ooadocting  power.  The 
advantage  daiased  for  this  over  the  electn^- 
magnetic  telegraph,  is  that  it  may  be  wovked 
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witb  uracil  prrestcr  npldity.  In  tli6  doctro* 
maKoetic  telegraph  a  signal  is  made  by  the 
development  of  electro-magnetisin,  and  the 
conteqaent  movement  of  a  small  bar  of  iron, 
both  of  which  operations  reqaire  appreciable 
time.  In  the  chemical  telecraph  the  pro- 
duction of  the  stains  or  marks  is  commen- 
surate with  the  passage  of  any  portion  of 
the  gahranic  current ;  for,  according  to  the 
best  anthorities,  the  current  could  not  pass 
tiirough  the  salt  without  decomposition. 
The  change  of  colours,  as  indicated  to  the 
eye,  may  not  be  so  sudden  as  the  transit  of 
tibe  current,  but  if  it  should  not  be  to  in 
feet,  it  becomee  so  practically,  as  the  mari[t 
■re  not  required  to  be  seen  at  the  instant  of 
drcomposi'ion.  I  am  not  informed  upon 
this  point,  but  it  is  immaterial ;  the  practi« 
oal  distinction  between  the  chemical  and 
electro- magnetic  telegraph  being  thia,  that 
■8  it  requires  time  to  change  and  discJiarge 
an  electro- magnet,  and  also  to  overcome  the 
inertia  of  moving  parts,  there  must  be  a 
limit  in  practice  to  the  rapidity  of  making 
signals,  while  in  the  electro-chemical  tele- 
graph, the  limitation  would  depend  upon 
other  caunes,  and  the  rapidity  of  action  would 
probably  fiir  eieeed  the  ordinary  mechnnical 
facilities  for  communicating  signals.  With  a 
view  to  avail  himself  of  thin  creater  capabllitj 
of  this  telegrtfph  over  the  above,  one  inve  tor 
has  pntented  a  means  of  preparing  and  trans- 
mitting communications  much  more  rapidly 
than  the  ordinary  manipulations  with  the 
key.  To  arcomplich  tliis,  strips  of  paper 
are  perforated  by  machinery^  in  such  a  man- 
ner  that  the  perforations  may  correspond  to 
the  signs  representing  the  latter,  figures  or 
words,  and  by  means  of  these  perforations 
and  the  intervening  spaces,  or  whole  por- 
tions of  the  paper,  the  circuit  is  broken  and 
closed  with  as  great  rapidity  as  a  slight 
spring  pressing  upon  the  strip  of  paper  can 
be  made  to  act.  It  is  only  necessary  that 
the  motion  of  the  paper  at  the  other  end  of 
the  line  which  is  to  receive  the  communica- 
tion should  movewith  a  corresponding  rapid- 
ity. In  practice  it  has  been  found  that  the 
rapidity  of  execution  is  much  less  than  it 
should  be  theoretically;  but,  neTerthelesa« 
It  is  far  greater  than  with  the  electro- n^g- 
netic  telegraph.  With  this,  as  with  all  the 
plans  for  telegraphs  hitherto  undertaken,  a 
diflcnlty  of  some  importance  has  been  en- 
countered, from  the  imperfect  insulation  of 
the  wires,  although  great  pains  have  been 
taken  to  render  the  ioanlation  as  oomplele 
as  practicable,  and  several  paienta  have 
already  been  taken  out  for  telegraphic  insu- 
lators. As  tl  e  insulated  supports  for  the 
wires  have  to  sustain  a  considerable  weight* 
tlMy  must  he  made  of  considesable  stveqgth ; 
and*  moreorer,  as  they  hare  been  made  the 


sportim  target!  of  lawless  hoyt,  and  oljeoti 
of  less  wanton  titough  more  mslidous  mu- 
tilation by  mischievous  men,  it  has  been 
found  necesssry  to  give  a  due  share  of  atten- 
tion to  strength  and  safety  in  this  respeet, 
and  in  so  doing  some  sacrifice  of  insulating 
properties  have  been  thus  fur  deemed  neces- 
sary. A  cnrious  result  follows  from  this  want 
of  insulation.  If  it  be  assumed  that  the  air 
is  impervious  to  galvanic  electricity,  all  that 
can  return  to  ita  source  between  two  distant 
stations,  without  travelling  the  whole  dist- 
ance, must  pass  down  each  post  on  the 
line,  and  can  only  reach  the  poet  through 
the  substance  of  the  msniating  material  em- 
ployed, or  along  its  surface  in  case  it  should 
be  moist.  A  greater  amount  of  electrici>j 
will  pass  down  thone  posts  nearest  the  sta- 
tion where  the  battery  is  In  operation,  and 
at  the  eitreme  end  of  the  line  only  a  feeble 
portion  will  pass  through  the  instruments. 
The  consequence  of  this  has  been,  that  upon 
the  conductors  being  moistened  upon  their 
surfaces,  the  instruments  at  the  distant 
stations  would  work  with  unequal  power, 
and  occasion  much  embarrassment.  This 
dilBculty  is  in  some  measure  remedied,  by 
having  batteries  at  each  end  of  the  line,  or 
at  every  station,  although  the  defective  in- 
solation still  exists  for  eseh.  I  am  inclined 
to  think,  however,  that  the  air,  when  loaded 
with  moisture.  Is  a  conductor  of  galvanic  as 
well  as  of  mechanical  electricity,  as  indicated 
by  my  experiments,  several  years  since,  with 
the  immense  copper  roof  of  the  Patent  Of- 
fice, forming  a  great  galvanic  plate  of  up- 
wards of  20,000  square  feet  of  surf  see.  If 
it  is  sofficieotiy  so  to  be  of  practical  ▼aluo^ 
it  is  obvious  that  entire  insulation  of  tele- 
graphic wires  will  be  difficult  to  accomplish. 
The  crossing  of  ri?ers  and  large  bodies  of 
water,  by  means  of  submerged  wires,  does 
not  seem  yet  to  have  been  attained,  and  tho 
chief  obstacle  thus  far  is  imperfection  la  the 
methods  of  insolation.  The  plan  whioh  I 
proposed  several  yean  since  appears  to  be 
worthy  of  trial.  It  oonsists  in  usipg  a  local 
circuit  and  battery  of  quantity  at  each  river 
or  body  of  water.  The  galvanic  currant 
employed  on  the  asain  routes  are  of  small 
quantity  and  high  intensity ;  hence  a  slight 
defect  of  insulation  in  a  submerged  wire 
would  be  productive  of  a  great  loss.  But 
by  using  a  current  of  quantity  and  the  lowest 
possible  intensity,  to  be  set  off  by  a  local 
mas  net,  I  am  Inclined  to  think  that  a  single 
wire  laid  in  the  river  with  the  most  ordinary 
preparations  for  insalation,  would  be  effec- 
tual in  ostabUshing  oennection  between  the 
terminations  of  the  great  line  on  opposite 
sides  of  the  river  or  other  body  of  water.  It 
has  long  since  been  proposed  to  connect  the 
eastern  and  western  continents  by  means  of 
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telegraphie  wires  laid  down  in  the  depths  of 
the  ocean,  nnd  lately  the  proposition  has 
been  revived  with  a  Tentaresome  and  true 
'American  spirit.  It  does  not  appear  in  any 
way. impracticable  to  stretch  a  wire  from  the 
American  continent  to  England ;  and  in  the 
waveless  depths  of  the  interminable  watersi 
the  wire  wonld  be  more  secure  from  depre- 
dation than  npon  terra  firma.  From  its 
weight,. it  would  sink  beneath  the  realms  of 
the  living  monsters,  and  lie  far  out  of  reach 
from  the  ruthless  hand  of  mischief  or  specu- 
lating avarice.  But  the  insulation  of  such  a 
wire  is  a  thing  not  easily  conceived  of,  in  the 
present  state  of  our  knowledge.  Besides 
the  mechanical  niceties  required  to  obtain  a 
complete  insulating  covering  for  the  wire, 
we  should  have  to  contend  against  the  cor- 
rosive action  of  the  sea  water,  and  this  too, 
at  a  point  where  its  greater  density  would 
exalt  its  chemical  agency.  Much  has  been 
expected  and  promised  from  gutta  percha  as 
an  insulator,  but  we  have  not  been  long 
enough  acquainted  with  this  curious  sub- 
stance to  test  its  value  for  this  purpose.  It 
is  indeed  a  most  excellent  electric  and  insu- 
lator, but  I  have  seen  several  instances  of 
its  decomposition  when  exposed  to  air  and 
moisture,  and  some  cases  of  its  entire 
destruction  when  in  thin  sheets.  I  have 
been  recently  informed  that  the  decay 
of  thin  sheets  of  gutta  percha  is  attri- 
buted to  caustic  materials  used  in  prepar- 
ing it ;  however  this  may  be,  I  have  seen 
supports  for  telegraphic  wires  made  from 
the  pure  gum,  undergo  in  one  seanon  de> 
composition  to  such  a  depth  as  to  form  a 
bibulous  mass  upon  Its  sorface,  and  mate- 
rially impair  its  non-conducting  property. 
It  resists,  however,  to  a  remarkable  degree 
the  action  of  strong  acids,  and  may  be  used 
with  great  convenience  for  funnels,  syphons, 
&c,,  for  transferring  and  holding  even  strong 
nitric  add.  It  may  not  be  out  of  place 
here  to  mention  its  unfitness,  when  in  very 
thin  sheets,  for  models  of  patented  inven- 
tions. Daring  the  past  year  a  patent  was 
granted  for  a  surgical  instrument,  an  essen- 
tial part  of  which  was  a  sac  of  gutta  percha. 
In  theoourhcof  afew  monihsthe  entiresac  had 
disappeared,  having  crumbled  into  powder, 
Amtriean  Indicating  Dae  Telegraph. — An 
instrument  under  this  name  has  been  patent. 
e«*,  which  presented  some  iogenuiry  and 
novelty  in  the  mechanical  arrangements,  and 
also  in  the  selection  and  use  of  signals.  It 
is  an  optical  or  indicating  telegraph,  as  its 
name  purports,  and  in  this  particular  must 
yield  to  the  recording  telegraphs.  The  signs 
are  indicated  by  the  figures  0,  1,2,  3,  4, 
these  being  the  only  symbols  used.  These 
stand  for  the  vowels,  and  the  remaining  let- 
ters are    lepiweDted  by   oombinatioiiB  of 


these  figures.  The  figures  are  arranfed  in 
four  sets,  upon  the  face  and  near  the  cir- 
cumference of  a  disc,  which  revolves  bj 
means  of  a  no*el  internal  escapement, 
which  is  moved  by  a  lever  attadied  to  the 
armature  of  an  electro-magnet.  Its  language 
is  less  complex  than  that  of  other  indicati^ 
telegraphs. 

Pen  7'e/e^nrpA.— When  Professor  Morse's 
telegraph  was  first  essayed  in  this  city*  it 
recorded  the  signs  upon  a  moving  fillet  of 
paper  by  means  of  a  pen  charged  with  ink, 
the  pen  being  supplied  from  a  resenroir  or 
fountain.  It  waa  found  difliculc  to  regulate 
the  flow  of  the  ink,  more  especially  as  the 
motion  of  the  pen  was  apt  to  throw  the  ink, 
as  it  was  termed,  and  the  pen  was  aceoid- 
ingly  dispensed  with,  and  a  contrivaoce  sub- 
stituted, by  which  marks  correspondtof 
with  those  msde  by  the  pen  were  indenlad 
upon  the  fillet  of  paper.  Tbia  required  sosae 
nechsnical  force,  and  it  became  neoessary 
to  have  a  local  registering  magnet,  as  it  is 
called,  of  some  power  to  supply  tbia  foroe. 
In  the  new  pen  telegraph  the  inventor  has 
ingeniously  reversed  the  order  of  Morse's 
telegrsph,  and  moves  the  paper  to  the  pea, 
which  is  kept  stationary,  thus  obviating  the 
difficulty  of  throwing  the  ink  and  reqairiiif 
a  slighter  force  to  move  the  paper  tban  i 
now  required  to  indent  the  paper.  The  pea 
is  also  fed  by  an  ingenious  contrivanoe.  A 
lever  or  arm  carrying  a  feeder  which  dips 
into  a  fountain  of  ink,  is  operated  at  tin 
requisite  intervals  so  as  to  move  ap  to  the 
pen  and  deposit  npon  a  proper  amoant  of 
ink,  and  then  retire  again  to  the  foantain  to 
recharge.  This  srm  carrying  the  feeder  is 
actuated  by  the  clock-work  which  is  used  to 
move  the  fillet  of  paper.  It  was  thought 
that  this  invention  would  save  the  necessity 
of  using  a  receiving  magnet,  and  that  the 
telegraphing  might  be  performed  directly  by 
the  use  of  one  magnet  merely  to  move  the 
paper  to  the  pen.  If,  howerer,  it  feils  to 
supersede  the  receiving  msgnet,  it  can  have 
no  advantage  to  recommend  its  use. 

Painting  Telegraph  fTiret.— A  patent  has 
been  grnnted  for  a  machine  for  painCing 
telegraph  wires,  to  preserve  them  froai  mat. 
The  invention  is  notable  not  so  much  for 
intrinsic  merit  or  novelty,  but  as  marking 
the  progress  and  lapid  extension  of  the  tele- 
graph, by  the  introdnrtion  of  laboor-aaving 
marhinery,  in  the  manofactaring  depart- 
ments of  the  art.  Attempts  have  also  t'eea 
made  to  patent  modes  of  insulating  the 
wiies,  snd  of  forming  them  into  ropes  of 
suitable  sise  and  strength  ;  and  although  the 
telejcraph  might  have,  and  in  some  cases, 
has  been  benefited  by  their  use,  yet  they 
were  not  in  the  category  ot  novel  iutnitiosis« 
and  could  not  be  patented* 
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Jiod§  oftmUhmff  niigr^h  Whr§$  aeroa 
Rnert  — Many  **tt«iDpts  have  been  made  to 
improve  this  part  of  the  telegraph  ayttem, 
•nd  generally  bat  Httle  diiBcalty  has  been 
eip^rienoed,  except  vhere  (he  wirea  and 
piera  might  become  an  obstroction  to 
navigation.  If  the  piera  are  very  far  apart, 
there  is  danger  of  the  arirta  breaking  noder 
their  own  we^ht,  and  more  espeeially  when 
loaded  with  ii«.  The  plan  in  question  pro- 
post's  to  suspend  the  wire  to  a  cord  of  India 
robber,  stretched  to  its  greatest  tension  or 
nearly  so,  or  what  ia  better,  to  inclose  the 
wire  in  a  tobe,  which  is  to  be  stretched  orer 
the  wire;  this  wonld  save  mnch  swagging  of 
the  wire,  and  as  the  India  rubber  ia  a  very 
strong  material  in  proportion  to  its  weight, 
the  invention  appears  feasible,  and  is  at  least 
¥6rf  ingenious.  I  haTe  not  heard  of  its  use 
thus  far. 

I  have  l»een  aomevhat  kH^7  *^^  ^^*" 
cursive  on  the  subject  of  tekf  rnpha*  from 
the  magnitnde  and  importance  of  the  Inven- 
tioB,  and  its  growing  intorest  with  the  pub- 
He,  who  will  be  gratiaed  to  follow  olsealy 
•?ory  stop  of  its  development.  The  nut 
yosr  has  been  nnfruitfal  in  discovery,  ana  i« 
■Mkinf  inventions.  Political  economiato 
Mitht  attribute  it  to  the  distracted  affaire 
of  Asra^»  whence  science  has  been  wont  to 
emanato,  and  to  the  visitotion  of  peatilenoe 
•nd  gloomy  fembodings  at  home.  But  it  is 
remarkable,  that  tho  ek>ee  of  the  past  year, 
and  the  few  past  daya  of  the  present,  have 
•howa  aymptons  of  reviviiig  energies  in 
flclenoe,  and  ita  applicatioa  to  art,  which 
will  ring  upon  the  year  to  cobm  a  cheering 
noto  of  oonvaleaoenoe,  and  astound  tba  pub- 
lic mind.  Your  examiners,  and  all  eugeged 
in  the  oIBm,  are  interdicted  from  all  cov- 
municaciona,  public  or  private,  respecting 
unexamined  and  panding  applicationa  for 
letters  patent.  Bat  I  divulge  nothing,  and 
do  no  more  than  whet  the  keen  edge  of 
curiosity,  by  the  prediction,  that  the  coming 
year  will  be  more  fruitful  than  the  past, 
both  in  discovery  and  invention.  The 
world  haa  never  witneased  an  invention 
ao  extraordinary  in  lu  conception  and 
aehievenieBU,  aa  the  eieetric  telegraph,  car- 
ried to  each  a  pitch  of  improvement  and 
aueoessfnl  operation  in  so  short  a  time  {  but 
the  end  is  not  yet,  and  we  ahall  soon  see 
new  powers  and  nsudifications  brought  into 
play,  and  this  mysterious  yet  simple,  infan- 
tile yet  seemingly  matured  inveniion,  ia  to 
receive  new  aoceasions,  and  grow  into  capa- 
bilitiea  far  exceeding  our  preaent  expeeto- 
tiona.  _ 

imON  IM  0OM8TEUCTIOW. 
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durabiUty,  and  tiie  facility  with  which  it  can 
be  converted  into  almost  any  shape,  by 
casting  or  by  the  hammer,  renders  it  a  most 
important  acquisition  for  construction  of 
every  kind.  It  has  for  many  years  past 
been  successfully  employed  in  steam  en- 
gines, mill- work,  civil  engineering,  snd 
shipbuilding.  It  is  only  lately  that  arohi- 
tecte  have  condescended  to  follow  the  exsm- 
ple  of  the  different  professions  here  enume* 
rated.  Some  excuse  may  be  admitted  for 
partial  failings  in  the  first  applications  of 
this  material ;  but  after  the  extensive  prao- 
tioe  now  recorded -of  ite  application,  and  the 
numerous  failures  also  recorded — and  which 
9»rrt  as  lessons  to  those  who  may  now  apply 
it  to  building  purposes— any  excuse  for  a 
failura  la  inadmiaaible. 

In  a  lata  number,  we  ventured  to  express 
our  spprehension  of  the  inadeqnate  strength 
of  the  bailding  now  erecting  in  Hyde-park 
for  the  Great  exhibition  of  1851,  because 
we  have  preferred  thus  to  offer  s  timely  end 
friendly  admonition,  rather  than  to  have  the 
painful  duty  of  recording  another  inexcusa- 
ble failure— a  real  national  calamity — to  the 
many  already  on  our  pages.    What  we  have 
said  aa  a  forewarning  concerning  Uie  Exhi- 
bition building,  may  with  propriety  be  said 
of  many  buildings  now  in  course  of  construc- 
tion throughout  the  metropolis.     We  see 
huge  masses  of  brickwork  laid  upon  ex- 
tremely slender  supports  of  iron ;  snd  these 
MUtem/y  mrekiteetitrai  /M/ures  are  meet 
preraleat  at  the  anglea  of  streete,  where 
they  are  most  exposed  to  receive  a  shock 
from  a  passing  wagon,  or  a  runaway  car- 
riage—eccidento  by  no  meana  nnnsual  in 
the  metropolis.     The  greater  number  of 
these  pillars  are  so  very  disproportionate,  in 
the  thickness  compared  with  the  height,  that 
a  comparatively  small  force  or  shock  spplied 
lateruUy  would  easily  break  those  of  cast 
iron,  or  bend  those  of  wrought  iron ;  snd  a 
small  flexure  in  the  one  or  the  other,  with* 
out  the  aid  of  a  shock,  would  eventn*lly 
bring  the  whole  fabric  to  the  ground.    In 
either  case,  there  may  be  quite  snfllcient 
quantity  of  iron  to  resist  the  pressure  verti- 
cally,— it  is  the  lateral  strain  that  is  most  In 
danger  of  destroying  the  equilibrium :  and 
we  think  it  highly  neceaaary  that  authorised 
surveyors  (practised  in  iron  work)  should  be 
appointed   to  exercise  a  judicious  control 
over  the  constructions  we  have  described. 
Ja  an  srchitectnral  point  of  view,  these 
buildings  shock  common  sense,  ia  seeing  a 
great  surface  of  walling  without  any  appa- 
rent support :  whereaa  the  same  quantity  of 
iron  now  employed  could  easily  be  made  of 
such  a  form  aa  to  produee  both  sufficient 
atrangth  and  oraameat.— TAe  ilrcAilccf. 


Hgi.  I  ud  2  >!-e  pUni  of  the  fore 
part  of  a  Mrriige  flttec  with  ibi*  wbreU 
plits.  Fig.  1  thova  it!  pofilion  when 
the  front  wbeeli  arc  aapposed  to  be  mov* 
ine  in  a  atraleht  line  with  the  hind 
wbeeli  1  flg.  9  ahowi  the  potltion  of  the 


tbe  fntcfadli,  and  E  the 
p(e«e  ;  F  (a  the  tranaom  plate,  whteh  fa 
oTatetni-ellipticalfarni,  bavlnKagrooTc 
or  alot  O  6  cut  in  iL  H  1i  the  wheel- 
phte,  the  front  pan  of  which  1 1  ti  *l>o 
of  ■■emi-eltiptlealform,  and  correaponda 
in  ahape  and  iiac  to  the  traniom  plate. 
Tbc  binder  part  of  tbe  wheel  plate  it 
'  .  repraeiited  aa  being  dreular,  «a  uaual. 


which  forroi  the  aoDJugate  akia  of  tl 
wheel  plale,  and  hii  a  ilot  L  ia  it,  iaw 
wbich  tbe  eeotre  bolt  U  alidea.  N  it  a 
pin  affixed  to  the  end  «f  tb*  ooqjogua 
asia  bar  K,  the  lewar  end  vf  whioh  pia 
take*  iBto  tbc  alot  GO. 

Tbe  utility  «f  this  deaig«  ciiiiafc  te 
maltlDg  tbe  oanfafe  abarter  b«tweM  A« 
bind  Md  front  whetla,  atMl  dtenby  Ici- 
■enfng  fte  draogfat,  wMeh  b  eflbeted  bj 
meana  of  the  elllptinlfbnaglTen  to  Ibe 
wheel  and  tranwm  plate,  fn  eoD)«netton 
with  the  dot  L  In  tbe  bar  K,  which 
oAuiea  the  under  front  earrlage  to  move 
forward  when  on  the  lock,  bat  itlU 
T«t«ina  it  in  ita  oenlral  position  wtdar 
thebodf. 


The  engraving  eihibita  a  TertisHl  aee- 
don  of  a  pair  of  millnone*  fitted  with 
thia  craahing  feed  apparaiin.  A  A  atv 
the  (tonei ;  B  the  mill  apindle  ;  C  tbe 
caae  ;  C  a  conical  crusher,  irhteh  oc- 
eupiea  a  poaitlon  at  tbe  bottom  of  the 
feed  apout  or  hopper,  and  directly  oier 
the  eje  of  the  runner.  It  la  mounted 
upon  the  "daoDKl"  £.  and  partalm-  of  the 
BOVCMcnt  of  the  mill  apindle  B.  Tfaa 
oodIoU  a«rfto»  of  tba  onubar  ia  bMdad 


or  Wand,  between  wMeh  and  tbe  IxdlMr 
eone  or  eaae  F  the  grain  (a  brebeil  n  tt 
Is  being  fed  Into  tbe  eye  «f  the  atone ;  G 
la  a  bridge,  b;  whirii  tbe  cue  P  and  (be 
upper  bearing  of  tbe  damKl  are  teeWed. 
H  H  nre  acrewa  by  which  the  bridge  and 
)  adjuited  in   reference  to   tba 


Tbe  adraotiWM  tt  Aia  hnm  Vt  hed 
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apfrarthn  are,  that  tbe  grain  is  bruised 
previous  to  entering  between  the  stones, 
the  feed  is  regular  and  proportionate  to 


the  Telocity  of  the  stone,  and  the  work 
is  greatly  facilitated. 


PKOVtSIOKAt   RBOtaTRA<n«K. 


A  great  outcry  has  been  recently 
raised  against  our  Patent  Laws,  because 
they  will  not  allow  people  to  make  their 
iuTentious  public  without  forfeiting  tbeir 
right  to  patent  them  Essentially  this 
amounts  to  affirming  what  has  heretofore 
been  considered  as  one  of  the  most  un- 
veaaonaUe  of  all  unreasonable  things, 
namely,  that  one  may  hare  his  cake  and 
eat  it  too ;  for  the  principle  on  which  till 
grants,  or  of  patents^  are  founded — not 
in  this  country  alone,  but  throughout  the 
citiliaed  world — ^is  that  where  a  party  is 
in  possession  of  a  secret  in  art  or  manu- 
facture, by  which  the  good  of  the  eon- 
mnnity  to  which  he  nelongs  may  be 
promoted,  it  is  good  policy  in  that  com- 
munity to  get  the  secret  out  of  him  1^ 
granting  him  a  temporary  monopoly  of  its 
"  use  and  exercise  for  a  limited  period. 
No  secret— no  patent.  The  noiionof  there 
being  any  natural  riffbt  of  property  in 
inventions  has  been  long  ignored  hf  all 
sound  publiMsta.  Sight,  m  thia  ease, 
there  is  none  beyood  what  ecMiiety  to  its 
own  sake  oonfemi  and  whether  the 
menopnly  ahonld  be  for  seven,  fourteen, 
twenty  one,  or  any  other  limited  num- 
ber of  years,  depends  simply  on  a  ealcu- 
lation  of  the  average  amount  of  bounty, 
neecBsary,  to  induee  people  to  invent  all 
they  can,  and  publish  all  they  know. 

Let  IIS  see»  iieiraver,  how  Urn  snppnsed 
hardship  of  th«  existiiig  aUte  of  things 


is  proposed  to  be  remedied.  Mr.  Re- 
corder Hill  proposes  in  his  letter  to 
tbe  Mayor  of  Birmingham,  which  we 
published  last  week,  the  establishment 
of  some  **  permanent  institution,  in  the 
nature  of  an  inventor's  mart,"  where  a 
person  may  place  an  invention,  and  "  be 
in  the  same  atate  as  regards  a  patent 
right  as  if  he  had  previouelv  sued  out 
his  patent ;  subject,  however,  to  the  con- 
dition that  the  patent  ilhall  be  sued  out 
within  some  reasonable  and  specified 
time,  or  not  at  all."  Very  similar  to  this 
is  the  **  Proposal  "•  of  Mr.  D.  S.  Brown 
("  first  made,"  he  says,  to  the  Board  of 
Trade  in  1845,)  that ''  every  one  shall  be 
allowed  to  register  his  invention  imme- 
diately upon  depositing  a  description  of 
it  in  an  office  to  be  established  for  that 
purpose;  and  by  so  doing,  to  obtain  a 
priority  of  tUxm  to  take  out  a  patent  for 
the  same  within  a  limited  period  after- 
wards ;  the  invention,  in  case  he  should 
neglect  to  4o  so,  to  become  public  pro- 
perty." 

One  very  palpable  obiection  to  both 
these  plans,  and  to  all  plans  of  the  like 
sort  is,  that,  though  we  might  bind  our 
own  citizens  to  respect  such  provisional 
registrations,  we  oould  not  bind  the  citi- 
*■  ■■  I         II  I  I  II,. 

«  "PivpoMi  fi»r  a  ProTlsioraa  Registry  of  Inwii- 
tloM,  wUh  ft  View  to  «b»ftiniBf  Lcttan  Patmt  fte 
Che  Sftme/*  B7  D.  8.  Brown.  9nh»  Svo.  mnen 
and  PailEftr.    London,  1S50. 
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lent  of  any  adier  eountry.  No  BritiA 
subject  could  steal  a  provisionally  regis- 
tered  invention,  bat  any  foreigner  miitbt. 
The  whole  British  public  would  be  tied 
op  for  the  period  of  the  provuiional  pro« 
teotion  from  turning  the  registered  infen* 
tlon  to  account,  while  the  people  of  every 
other  country  would  be  free  to  make 
Instant  use  of  it,  and  be  so  enabled  to 
gain  the  start  of  us  in  the  race  of  indus- 
try by  all  the  time  allowed  (say  six  or 
twelve  months)  for  suing  out  a  patent. 
An  iBventor  might,  it  is  true,  secure 
pBteBlB  in  foreigii  ooostriea  previous  to 
the  provhionai  registration  at  boaae ;  bnt 
unless  you  were  to  kmd  him  to  do  a^— 
which  you  would  certainly  never  think 
of  doing — foreign  spoliation  to  a  large 
extent  could  not  possibly  be  prevented. 
A  storehouse  which  all  but  ourselves 
were  free  to  pillage,  would  never  at  the 
end  of  any  year  have  a  single  thing 
left  in  it,  unappropriated  by  some  alien 
adventurer  or  other. 

Again ;  supposing  there  were  no  such 
insuperable  aifficulty  in  the  way — that 
inventions  could  be  equally  protected  by 
provisional  r^istration  from  foreign  as 
from  native  piracy— of  what  sort  is  tha 
protection  to  be  P  '*  Exhibit  the  inven- 
tion,** says  Mr.  Hill — place  it  in  some 
public  exhibition,  like  that  which  is 
about  to  take  place  in  Hyde  Park.  But 
there  are  many  inventions  which  no  ex- 
hibition can  give  any  idea  of — processes, 
for  example,  the  merit  of  which  consists 
in  some  saving  of  time,  or  labour,  or 
material.  Then  **  deposit  a  description 
in  an  office,**  says  Mr.  Brown.  But  what 
kind  of  description?  From  what  he 
says  about  an  inventor  being  under  the 
necessity  of  having  **  time  for  maturing 
hia  invention,'*  and  for  *<  making  expe- 
riments to  test  its  efficacy  ;*'  it  is  clear 
that  he  contemplates  some  general  an- 
nouncement, wholly  ftree  Arom  specific 
details.  But  only  see  to  what  inconve- 
niences such  a  mode  of  procedure  would 
lead.  People  complain  much  now,  and 
with  reason,  of  "  blind  titles  *'— blind, 
because  expressed  in  such  vague  and 
general  terms  that  they  may  be  made  to 
comprehend  almost  anything ;  but  what 
would  the  evil  from  that  source  be  com- 
pared with  what  might  be  expected  from 
blind  specifications  P  If  an  inventor 
were  at  liberty  to  specify  only  as  much 
as  would  suffice  to  ground  a  elam  ttoen, 
it  would  thenoeforth  be  the  study  of  in- 


tendHif  patentees  to  be  as  indefinite  as 
possible  in  their  di»scriptions,  of  wh^h 
indefiniteness  the  snre  result  would  ins 
endless  contention  and  litigation. 

No :  provisional  registration  and  pro- 
visional specification  are  eaoally  inadmia- 
sible.  Tne  patent  right  snould  be  com- 
pleted at  once  (the  existing  obstaelcs 
thereto  being  cleared  away),  and  so  also 
the  di<<closure  or  specification,  which  is 
the  foundation  of  the  right,  should  be  at 
once  complete,  under  pain  of  forfeiture 
of  the  right. 


Sir, — The  vary  iateisalis%  and  ioatmetive 
series  of  pupers  vhieli  have  aypaand  ia 
your  JoarotI  from  the  pea  of  Mr.  Wflkia- 
son,  under  the  head  of  **  ICathMaatieal 
Periodicals,"  have  tempted  me  to  try  my 
band  at  a  similar  collection  toudiing  the 
Arts  and  Sdenoes  in  general.  I  send  you, 
by  way  of  apecimen,  a  batch  of  extracts 
from  the  Catalogue  rmmnui  of  Mesara. 
Shortman  and  Co.,  and  if  jfoa  like  thou* 
shall  send  yon  more  from  time  to  time,  as 
leisure  nsay  allow. 

I  am,  Sir,  years,  &o., 

DiBoiN  RaDrmnva. 

London,  Not.  IS,  lUO. 

P.8.  I  prefix  to  each  work  tha  Noa.  ia 
the  original  Catalogva,  for  the  aake  of  iatand- 
ing  purchasers. 

PART  I. 

73.  MAToaALTT  MuMMxaiaa  Mooaair- 
iZBD ;  oa,  Ancibiit  PxeaANTaT  Adaft- 
■o  TO  Exhibition  Ybab.  By  Badwiit. 
WUh  Nameroat  PUtes,  inclnding 

Gog  (in  the  character  of  Momns)  mounted 
on  an  ass,  with  new  cap  and  bells. 

Magog  (as  Baeehas)  astride  a  paacheoa 
drawn  by  four  hogs  in  armour. 

Prince  Good  Intent  on  the  Wooden  Hocsa 
of  Troy. 

Achilles  (aa  the  Foreigner)  hi  hia  War  Cha- 
riot. 

Hector  (Native  ladqgtry)  ia  the  dast. 

A  Noble  Lord  aa  Caatandra. 

Britannia,  in  moamiag,  reposing  on  a 
sleeidng  lion,  with  asane  clipped  and 
nails  pared. 

Crowm  /olio,  1/.  Ifts.    Zeaiisn.    1850. 

130.  Plambts  and  Pahcakbs;  or,  the 
Copemiean  System  IBxploded.  By  Pa- 
th aa  CULLBW. 

#lae  old  emlf,  wiik  tron  cte^M,  tOt. 
DuMm.    1849. 
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MO.  Italian  Blikm  t   Pattern  BoA  of 

the  Vatican   Maaafaetory.      Contiiinl9K 
vpwardt  (tf  1000  different  detigna  adapted 
to  Eoftliab  aie.  Plataa  by  Pueiw.  Lettar- 
preaa  by  Wmbman. 
fbih,  hnmd  in  fwrpU  tmd  fUi,  3/.  3f. 
JtoflM.    1850. 

740.  Thb  BtiCTEio  liioHT,     New  Edi- 
tion by  AuJkM . 
An  ezaot  reprint  of  the  wrifhimi  eoff* 
figki  work  by  Staite  and  Petrie,  bnt  with 
new  Title,  and   Eogranng  of  the  Allam 
B»Aaa  battery. 
iVetcnf e/ien  Oapp  ff  th$  iVeleef ion  qf 
TrMd9  SoeUty.  U.  LmiOim.  1850. 

860.  MsMOins  of  thb  Tmtmm  Tj«om 

OF  TooLBT-aTnnBT.    With  Fae-iiniile  of 
the  Original  Declaration  of  *' We,  the 
People  of  BngUnd." 
Pobliahed  under  the  Soperintendence  of  the 
Patent  Law  Reform  Leagne. 

See,  eeC^,  2f .  6<f.    1850. 

918.  STATiaTioa  of  Soaf:  Showing  thean- 
nnal  eoai  to  popniationa  of  1000  and  opwarda 
of  a  clean  abirt  onoe  a  day,  onoe  a  weeic, 
and  onee  a  month ;  alao  the  annnal  Mtinga 
within  the  Bills  of  Mortality  from  the  adop- 
tion of  blaok  stoeka  and  eaontehone  nnrsing 
aprona  ;  alio  the  qnantitiea  of  loap  annnally 
wasted  by  the  me  of  hard  water,  and  how 
they  exceed  the  entire  qnantitiea  oonaumed ; 
alio  the  number  of  toap  bubbles  that  go  to 
the  blowing  of  a  WATBm  bubbib.  By  Pro* 
lesaor  Dufaib. 

ObrioHt  emi  rere,  50t.  fr«t#miN«f«r. 
1850. 

Only  one  other  copy  of  this  work  la 
known  to  exist,  which  is  in  the  Library  of 
the  Board  of  Health,— the  remainder  of  the 
impression  supposed  to  hafc  been  bought 
up  and  suppressed. 

1110.  Htdbaulia  Cubiosa:  Gleaned  in 
a  Scamper  from  Gwydir  House  to  Fam- 
ham.  By  the  Hon.  W.Napier.  Parte!., 
II.,  and  III.  (all  jet  published.) 

Part  I.— The  Drop  from  the  Clouds. 
II. — ^Ihe  Drop  too  Much. 
IIL^The  Drop  (of  Hampty  Dnmpty) 
from  the  Walt 

B/ne  coeerf ,  5e.  Xeiuion.  1850. 
A  corre»pondent  of  the  JVefet  enJ  Que- 
rim.  No.  5050,  asks—"  U  this  the  Napier 
who  infcntrd  the  Logarithms  ?"  Dr.  Trew- 
asdetb  makes  for  answer,  in  the  following 
Number^"  Tes  \  and  the  same  who  set  the 
Thames  on  fire." 

frnre  Vnti  9«^  i* 


FATBMT  OA»B.— IMFOBTANT  CA8B  OF 
aCIBB  FACIAS. 

Coovr  OF  ConMON  PLBAa.— Nov.  18, 

1850. 
XB^fim  Lord  CM^  /«tffce  Jmtit,  ond 
JufttemMwU,  wmama.mtd  Talfinard.^ 

THB  aUBBN  V.  UILL, 

This  wasa  scire  /scfat  to  repeal  a  patent 
obtained  by  the  defendant  for  **  Improve- 
ments  in  instrumenta  used  for  writing  and 
marking,  and  in  the  construction  of  ink- 
stands/*   At  a  trial  before  Lord  Chief  Jus- 
tice  Wilde  it  appeared  that  the  invention 
patented  eooaiated  of  eleven  parts ;  bnt  that 
the  novelty  of  the  sixtkport,  wMch  wua  ••n 
ntttehrd  er  wiiated  pen«holder,"  and  of 
thaee  other  parts,  was  contested  by  the  pro* 
secator.    A  writ  of  9cire  fm^M  to  repeal 
the  patent  was  accordingly  issued  on  the 
lOih    December,     1849;    the     defendant 
pleaded  issaably  in  Hilary  tsrm,  1850.  and 
on  the  2dd  April,  after  issue  had  been  joined, 
entered  a  disclaimer  of  the  parU  in  question 
under  the  statute  5th  and  6th  Wm.  IV.,  c. 
63,  which  provides  that  any  person  having 
obtained  letters  patent  for  any  invenUon 
may  enter  a  disclaimer  of  any  part  of  his 
specification  or  memorandum  of  any  altera- 
tion  therein,  which,  when  filed,  ahaU  be 
deemed  part  of  such  specification.     The 
matter  was  thereupon  resolved  into  a  quae-, 
tion  of  the  legal  efiect  of  a  disclaimer  made 
under  the  eireumstances  mentioned,  and  at 
the  trial  a  nominal  verdict  was  entered  for 
the  pro«eenter,  and  leave  reserved  to  the 
defendant  to  move  to  enter  the  verdict  for 
himself  if  the  court  should  be  of  opinion 
that  the  disclaimer  in   this  case,  notwith- 
gtandtng  that  it  was  made  after  issue  joined, 
must  be  taken  to  be  part  of  the  specifica- 
tion. 

A  rale  having  been  obtained, 
Mr.  Butt,  QC,  and  Mr.  Webster  were 
now  heard  against  the  rale,  and  relied  prin- 
cipally on  tbe    authority  of   the  case  of 
*'  Perry  and  others  e.  Skinner,"  2  Meeson 
and  Welsby's  KeporU,  471,  in  which  the 
Court  of  Bichequer  decided  that  where  a 
patent  is  originaUy  void,  but  is  amended 
under  tiie  statute  5th  and  6th  Wm.  IV.,  c. 
83  by  filing  a  disclaimer  of  part  of  the 
invention,  that  Act  has  not  a  retrospective 
operation  so  as  to  make  a  party  liable  for 
aa  infringement  of  the  patent  prior  to  the 
time  of  entering  such  '*  disclaimer ;"  and  in 
which  case  Mr.   Baron  Parke,    in  giving 
judgment,  said,  "  If  the  opposite  construc- 
tion were  adopted  it  would  lead  to  manifest 
injustice.    That  thia  waa  an  effect  the  law 
would  not  give  to  any  Act  of  Pariiament 
nnleea  the  worde  were  manifest  and  plain  i 
and  that  the  court  would  therefore  engraft  a 
modtficatioB  upon  the  words  of  tbe  Act  for 
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the  ^w^lpote  of  comtnielkm,  sad  read  it  ai 
though  it  had  beea  '  ahall  be  deemed  and 
taken  at  part  of  the  laid  letters  patent,  iM., 
from  thenceforth^*  so  «  not  to  make  the 
defendant  a  wrong  doer  by  relation.'* 

Mr.  M.  Smith  having  been  heard  in  sup- 
port of  the  rule, 

The  Lord  Chief  Justice  said :  I  am  of 
opinion  that  this  rule  should  be  made  abao- 
lute.  Two  principal  qaestioaa  arise  in  the 
case ;  first,  what  is  the  proper  ooastruction  ta 
be  pot  on  the  statute  5th  and  6th  Wn.  IV.,  e. 
83  ;  and  secondly,  whether  the  specification 
as  anended  by  the  disclaisDer  is  admissible 
on  these  pleadtegs  ?  If  it  had  not  bf en  for 
the  case  of  Perry  and  others  v.  Skinner,  I 
confess  I  should  baye  thoaf^ht,  upon  reading 
the  terms  of  the  Aot  of  Parliament,  it  was 
quite  plain  and  dear  that  the  intentloa 
of  the  Legislature  wae  to  allow  a  specilicatioB 
on  which  a  doubt  was  entertained  to  be 
amended,  pending  an  aetioo,  after  proper 
precautions  had  been  taken  by  the  law  officers 
of  the  Crown,  and  such  terns  had  been 
imposed  as  they  In  tiieir  discretion  should 
think  fit,  and  that  when  such  disclaimer  was 
perfected,  that  it  should  be  deemed  and  tnken 
to  be  part  of  the  specification.  Unless  that 
be  the  real  meaning  of  the  Act  of  PaHia- 
ment,  it  seems  to  me  that  the  proviso,  which 
says  **  that  no  disclaimer  shall  be  receivable 
in  evidrnoe  in  any  action  or  suit  (save  and 
except  in  any  proceeding  by  sefre  facuui) 
pending  at  the  time  when  such  disclaimer 
was  enrolled,"  would  be  totally  inoperative; 
for  if  the  construction  contended  for  "Perry 
«.  Skinner  "  is  to  be  the  construction  under 
all  circumstances,  and  as  the  disclaimer  is  to 
date  only  *'  thenceforth, '*  that  is  from  the 
date  of  the  enrolment,  the  proviso  would  be 
useless  which  says  that  it  shall  not  be  receiv- 
able in  evidence.  I  confess,  therefore,  that 
I  think  this  disclaimer  must  be  read  as  part 
of  the  specification  at  the  time  the  patent 
was  granted,  and  in  this  Ttew  it  is  the  speci- 
fication which  must  state  what  is  old  or  new 
by  express  words  or  implicstlon.  The  mat- 
ter, therefore,  runs  thus  ;  Here  is  a  patent 
for  three  things,  and  on  this  eleven  claims 
are  founded.  But  some  of  the  claims  are 
not  entirely  new  in  tfaemselres,  tliough  they 
are  new  in  combination  with  the  rest ;  snd, 
reading  the  disclaimer  with  the  specification, 
it  will  be  seen  that  no  right  is  claimed  in 
respect  of  them,  but  only  in  respect  of  the 
remaining  parts  of  the  patent.  Bat  it  is 
said  if  this  is  so,  and  the  disclaimer  is  to  be 
read  as  part  of  the  patent,  it  is  void  because 
the  patent  is  for  three  things,  and  the  apeci- 
fication  is  only  for  two,  so  that  the  patentee 
has  not  complied  with  the  conditions  of  the 
patent.  It  may  be  doubtful,  however^ 
whether  In  truth  the  disdaimer,  when  pro* 
perly  read,  is  a  dtochdmer  of  the  spedflca- 


tion  mkf.  The  Act  af  farKswit  tatlMr 
adverts  to  this,  for  it  speaks  of  a  diselaiaMr 
in  the  title,  or  the  apedfication.  and  in  treat- 
ing of  the  spedfioatlon  itself  k  adverts  to 
the  failure  of  the  patent  by  reason  of  the 
specification.  But  if  that  i»  ao  ^  not.it  is 
clear  the  specification  oaasflies  with  the 
title.  The  specification  is  for  instruments 
in  writing  by  pens  and  pencils,  for  marking 
by  pens  and  pendls,  and  for  the  coostrnciioa 
of  inkstands.  But  it  is  said,  yon  do  not  mark 
by  means  of  pens  and  psMdls,  and  yon  ^ 
not  show  by  your  apeotfieatton  what  yoar 
instruments  for  marking  are.  Bat  if  I  as 
riglkt  in  asy  peading,  there  an  cartsin  tksngt 
described  in  tbe«peaififisftioa«aoaeof  which 
are  new,  and  some  of  which,  being  old,  are 
diselaimed ;  and  therefore,  the  apecificatioB 
is  as  lai^  as  the  patent  or  the  title,  and 
satiefiea  the  oenditiaa  of  the  patent  by 
describing  the  entire  iBTeatien.  If  the 
patent  may  be  rand  in  this  way,  the  only 
question  is  as  lo  the  wissaasibihty  of  this 
plea.  If  the  specifieatian  he  par4  and  par- 
cel of  the  record,  the  plain  issue  raised  by 
the  objeetian  asaat  be  4ried  hy  tbe  speedUsa* 
tion ;  bttt  I  think  it  is  a  mielabe  to  say  that 
it  is  part  of  the  record.  I  think  it  is  rather 
like  the  partienlarsaf  the  plaintiff's  deasand, 
or  for  the  parpoae  of  C^ing  apeeial  notiee 
to  the  defendant  wlMt  be  has  So  meet  et  the 
trial.  Th-a  what  are  the  ieaoes.  The  ce<p« 
faeiat  seta  out  the  patent,  bat  not  the  speci- 
fication. If  the  defendant  pleaded  «on  eoi^ 
cea^U  he  wenld  be  iMsten  on  the  eonstm^ 
tion  of  the  patent,  beeaase  the  patent  in 
terms  is  set  out.  Now,  what  is  the-^nettion 
to  be  tried  ?  The  patent  is  aet  o«t,  hat  what 
is  meant  by  it  cannot  be  asoertained  till  the 
specification  is  set  out.  Then  if  the  proae- 
cator  reads  part,  and  says  *'  Ton  claim  this 
as  new  ?"  the  defendant  aaya,  '*  No,  mad 
on ;  you  will  find  that  I  describe  that  as  old 
by  ray  disclaimer.'*  On  these  groundSy  I 
regret  to  say,  I  think  we  are  bound  to  ques- 
tion (though  we  anly  de  m  indtraetty)  the 
deoisaon  in  Pony  v.  Skinner,  and  to  aay  that 
this  rale  ehonid  be  made  abaolnte. 

Mr.  Jnstioe  Maale :  I  also  Udak  that  thb 
rule  should  be  made  abstdnta.  I  think  thsst 
are  three  main  qnrstions  thn  fixat,  «n  the 
construction  of  the  atatute;  the  second, 
whether  a  disdaimer,  sappasing  it  to  be 
receivable  in  evidence,  is  admissible  respect- 
ing an  issue  joined  before  it  had  been  made ; 
and  the  third,  whether  the  apedfication,  as 
amended  by  the  disclaimers,  is  a  specifica- 
tion auffioiently  describ*ng  the  invention 
aooording  to  the  title  of  the  patent.  With 
reapeot  to  ^e  construction  of  the  statute, 
the  words  seem  very  dear,  and  so  they 
were  considered  in  9tnj  «.  Skinaer,  for  in 
that  case  they  were  considered  as  obscars 
only  as  rospeeted  the  pirficnlar  interpretatkitt 
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wliieh  the  Court  of  Exchequer  then  adopted. 
But  I  think,  when  the  lang^aiige  of  the  sta- 
tute if  carefully  considered,  that  the  incon- 
Tenience  thst  court  apprehended  from  it  will 
not  arise.  The  statute  gives,  not  auahsolate 
power  to  anj  party  to  enter  a  disclaimer,  but 
power  to  appeal  to  the  discretion  of  the 
Attorney-General,  who  may  grant  or  refuse 
leave  to  enter  such  a  disclaimer,  as  he,  acting 
judiciatlj  on  behalf  of  the  public,  shall 
deem  best  for  the  public  interett.  With 
respect,  therefore,  to  the  many  ineonve- 
niences  suggested,  this  provision  must  be 
taken  as  providing  means  for  preventing  any 
inch  inconveniences  by  the  Attorney- Gene- 
ral's refasing,  or  only  provisionally  granting 
power  to  the  patentee  to  diacUim.  Then 
that  power  being  given,  the  statute  proposes 
a  further  timitaiion  as  far  as  individuals  are 
concerned  :— 

'*  That  any  person  may  enter  a  caveat  in 
like  manner  as  caveats  are  now  used  to  be 
entered  against  such  disclaimer  or  altera- 
tion, which  caveat  being  so  entered,  shaU 
give  the  party  entering  the  same  a  right  to 
have  notice  of  the  application  being  heard/' 
Therefore  it  does  not  say  that  the  disclaimer 
being  entered,  shall  be  part  of  the  specifica- 
tion, but  only  that  when  admitted  by  the 
Attorney- General  and  enrolled,  it  shall  be 
deemed  and  taken  to  be  part  of  it.  This 
being  so,  I  think  we  are  bound  by  the  Act 
of  Parliament  to  deem  and  take  the  dis- 
claimer to  be  part  of  the  specification^ 
though  it  is  enrolled  subsequently ;  and  that 
this  is  the  true  construction  of  the  statute 
is,  I  think,  proved  by  the  words  which  fol- 
low, vis.,  *'  That  no  such  disclaimer  shall  be 
receivable  as  evidence,  in  any  action  or  suit 
pending  at  the  t\au6  when  anoh  disclaimer 
was  enrolled ;  but  in  every  such  action  or 
suit  the  original  title  or  specific  tion  alone 
shall  be  given  in  evidence,  and  deemed  and 
taken  to  be  the  title  and  specification  of  the 
invention  for  which  the  letters  patent  have 
been  or  shall  be  granted."  Now,  if  there 
were  any  doubt  as  to  the  construction  of  the 
former  words,  I  think  this  clears  it  up,  for 
thb  shows  manifestly  that,  with  respect  to 
the  alternative  not  provided  for,  viz.,  when 
the  disclaimer  is  not  pending  an  action  or 
sniti  that  then  that  shall  not  happen  which, 
but  for  the  proviso,  would  have  happened 
with  respect  to  pending  suits.  And  the 
latter  portion  of  the  proviso  was  necessary 
in  the  case  to  which  it  applies,  for,  but  for 
this  proviso,  not  the  original  title  and  speci- 
fication, but  the  amended  title  and  specifica- 
tion would  be  deemed  and  taken  to  be  the 
title  and  specification  of  the  invention  for 
whieh  the  letters  patent  had  been  granted. 
Then,  if  this  is  the  literal  sense  of  the  sec- 
tioB»  let  na  consider  the  queation  whether  we 
are  obliged  to  put  a  d^erent  construction 


upon  it.  A  icire  facioM  is  where  a  person 
tskes  upon  himself  the  part  of  a  public  pro- 
secutor and  to  question  the  validity  of  a 
patent.  Now,  the  patent  impugned  may  be 
of  some  meritorious  invention,  on  the 
legality  of  which  disputes  arise  upon  the 
strict  construction  of  the  provisions  of  the 
patent  laws,  and  It  was  to  meet  such  a  case 
and  to  enable  such  a  patentee  to  evade  the 
strictness  of  the  law  that  this  statute  waa 
passed.  When,  therefore,  a  person  oomea 
forward  on  behalf  of  the  public,  and  bringi 
a  9eire  fadaa,  supposing  the  patent  is  for 
some  useful  invention,  such  as  this  is 
admitted  to  be,  but  which,  besides  claiming 
some  things  as  new  and  useful,  also  claims 
some  other  things  which  have  been  dis- 
covered before,  it  seems  to  me  that  such  a 
case  is  a  meritorious  case  within  the  Act, 
and  that  such  a  person  is  a  fit  person  to  be 
protected.  And  you  will  ob»erve  that  but 
for  the  bond  given  by  the  defendant,  the 
prosecutor,  as  soon  as  the  disclaimer  ta&ea 
place,  would  have  all  he  asks.  He  does  not 
say  that  the  patent  is  null  and  void  to  all 
intents  and  purposes,  but  that  the  patent 
was  to  be  taken  subject  to  this  law,  and 
then,  as  soon  as  the  disclaimer  takes  placoi 
everything  which  the  prosecutor  ought  to 
wish  for  the  benefit  of  the  publle  Is  done, 
and  instead  of  a  patent's  being  a  bad  patent, 
which  is  a  bad  thing,  it  is  a  good  patent^ 
which  is  s  good  thing ;  and  as  he  says  hit 
object  is  only  to  get  a  bad  patent  cancelled, 
so  far  as  such  a  patent  Is  conoerned  he  haa 
got  all  he  wishes  for,  except,  perhaps,  that 
which  arises  with  respect  to  thb  bond  aboat 
eosts.  Now  this  appears  to  be  a  matter  in 
the  discretion  of  the  Master  of  the  Rolls  or 
the  Attorney 'General ;  but  I  do  not  see  that 
with  respect  to  a  teire /aetata  or  with  respect 
to  an  action,  that  injustice  would  srise  which 
has  been  suggested  by  the  Court  of  Exche- 
quer. The  principle  of  this  enactment 
seems  to  me  to  be  this— when  there  is  some 
matter  which  the  Attorney -General  in  his 
judgment  shall  consider  to  be  such  a  matter 
as  may  properly  be  amended,  in  such  a  case 
the  patent  shall  not  be  avoided,  but  shall  be 
amended.  The  spirit  of  the  Act  is,  that 
small  and  insignilScant  objections  to  a  por- 
tion only  of  a  meritorious  patent  shall  not 
prevail,  but  that  in  such  cases  amendmenta 
may  be  made.  But  the  effect  of  this  provi- 
sion would  bare  been  lost  but  for  the  pro- 
viso that,  for  the  infringement  of  a  patent, 
bad  only  in  respeet  of  some  triflng  matter, 
an  amendment  may  be  made  pending  the 
action.  Then  the  only  question  is  as  respects 
eosts,  and  with  respect  to  them  the  law 
sometimes  does  not  take  that  care  which  the 
parties  or  their  advisers  are  supposed  to  do ; 
and  in  the  present  ease  the  oosta  are  not  part 
of  the  judgment  of  the  Conrt.    If  they  are 
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to  be  got  at  all,  it  can  only  be  bj  means  of 
a  proceeding  which  I  conceife  the  defendant 
in  the  precent  case  it  not  able  to  talie,  not 
in  so  far  as  it  woald  not  be  just  for  him  to 
take  it,  bat  in  so  far  as  it  would  be  jast»  it 
may  be  that  a  a  certain  portion  of  the  costs 
would  be  jastly  recoverable.  For  these  rea- 
sons I  think  the  role  shoold  be  made  absot- 
late. 

Williams,  J.— The  words  seem  to  be  very 
olear  and  unambigaoust  and  we  most  follow 
what  the  Legtslatare  bid  as  to  do.  It  is 
admitted  the  patent  cannot  be  cancelled; 
as  soon  therefore  as  the  prosecator  had 
notice  of  this  disclaimer,  all  further  costs 
were  aseless ;  he  ought  to  have  put  a  stop 
to  all  further  proceedings,  and  to  give  notice 
to  the  defeodant  to  that  effect ;  and  if  he 
had  done  so,  he  would  not  hare  probably 
had  to  pay  costs  under  the  bond. 

Mauie,  J.^I  think  if  it  was  necessary  to 
put  in  the  specification  the  disclaimer  is 
•ridenoe  also. — ^Talfoord,  J.-— Conorored. 

■PBCiriCATIOMB  OF  BNOLiaB  PATBNT8  BH- . 
BOLLKD     DURING     TBB     WBBK     BNOINO 

KOVBMBBa  28.  1850. 
William  EdwaboNbwton,  of  Chancery- 
lane,  ciTil  engineer.    For  improtementt  in 
warmmff  and  ventiMimg  buiidmgt,  (A  com- 
munioation.)    Patent  dated  May  22,  i850.  * 

The  present  patent  is  based  on  a  patent 
of  a  aimilar  nature  granted  to  Mr.  Newton— 
also  founded  on  *'a  communication  from 
abroad,"  June  5,  1849. 

The  specification  of  this  patent  opens 
with  descriptions  of  the  improved  methods 
of  warming  and  ventilating,  in  which  stoves 
are  employed,  the  fire-places  of  which  are 
composed  of  metal,  partially  lined  with 
brick,  ao  as  to  diadnish  their  capacity  with- 
out affecting  their  radiating  surface.  It  ia 
now  proposed  to  surround  a  stove  of  this 
description  with  plates,  so  as  to  leave  a 
•pace  which  communicates  with  the  bottom 
of  the  room  through  a  passage  fitted  with  a 
piston  for  closing  or  opening  it  at  plea- 
sure. A  bent  or  '*  syphon"  pipe  leads  from 
the  upper  part  of  the  room  to  the  enclosed 
space,  which  again  communicates  with  the 
chimney  by  a  pl^  bent  downwards  to  pre- 
veitt  soot  entering  it.  Supposing  now  air 
to  be  admit  tod  at  the  lower  opening,  it 
would  be  heated,  and  owing  to  its  raiefied 
state  asoend  through  the  syphon  into  the 
npper  portion  of  the  room.  Should  rhe  at- 
mosphere of  the  room,  however,  become 
oppreasively  heated  by  closing  the  lower 
passage,  the  air  in  the  syphon  would  be 
rarefied,  and  the  vitiated  air  descend  the 
pipe  and  issue  into  the  chimney.  Sufficient 
air  would  be  admitted  into  the  room  thruugh 
the  openings  in  the  door  and  window  to 
■apply  the  place  of  that  that  carriod  off. 


The  syphon  pipe  may,  it  ia  said,  be 
adapted  to  stoves  and  fire-places  without 
the  eocloted  space.  In  this  caae  it  ia  fur- 
nished with  a  valve,  which,  when  open, 
causes  the  vitiated  air  to  be. drawn  off  from 
the  upper  portion  of  the  room,  and  induoea 
ventilation. 

Mr.  Newton  lastly  apedfies  an  improved 
arrangement  with  reference  to  the  atovea 
included  in  his  former  patent,  by  which  th^ 
are  rendered  available  for  culinary  and  do- 
mestic purposes.  Thia  consists  in  removing 
the  wire  gause  door  of  the  atove,  and  plactng 
an  oven  or  boiler  in  front  of  the  fire.  Tlie 
flue  is  also  flattened  and  provided  with  aper- 
tures to  receive  kettlea  or  saucepana. 

Claimi,  —  1.  Warmmg  and  ventilating 
rooms  or  chambers  by  meana  of  a  tube  or 
pipe,  one  end  of  which  communicatee  with 
the  atmosphere  of  the  upper  portion  of  the 
apartment,  while  the  other  terminatea  in  a 
eloaed  air  chamber  contiguoua  to  the  fire- 
place, and  by  meana  of  which  heated  air  may 
be  paased  to  that  part  of  the  room,  or  the  hot 
and  vitiated  air  drawn  off  and  passed  up  the 
chimney. 

2.  The  employment  in  the  manner  d^ 
acribed,  or  any  mere  modification  thereof, 
of  a  syphon  tube  or  pipe,  one  end  of  which 
communicatea  with  the  npper  portion  of  the 
apartment,  while  the  other  terminatea  in  the 
exit  portion  or  chimney  of  the  stove  or  fire- 
place. 

3.  The  construction  and  arrangement  of 
these  improved  stoves,  whereby  they  maybe 
rendered  available  for  culinary  and  domeatie 
purposes,  as  well  aa  for  warming  and  venti- 
lating. 

Hbnby  Columbus  Hubbt,  of  Manches- 
ter, civil  engineer.  Fur  certain  tBiproM- 
mentt  in  ih€  method  of  Imbrieating  m^dU' 
ntry.     Patent  dated  May  22,  1850. 

The  nature  of  theae  improvementa  will 
be  gathered  from  the  claims,  which  are  aa 
followa :— - 

1.  Lubricating. the  working  parts  of  en- 
gines which  are  packed  in  order  to  pre- 
vent the  paasage  of  aleam,  air,  gia,  water, 
or  other  fiuid,  by  meana  of  a  bush  or  collar 
inserted  in  the  packing,  and  connected  with 
a  rfservoir  for  containing  the  lubricating 
material. 

2.  Forming  a  reservoir  for  lubricating 
materials  in  the  moving  parta  of  enginea.  A 
reaervoir  in  the  piston  (for  inatance)  ia  su|>- 
plied  from  an  oil  cup  in  the  cylinder  cover, 
while  the  piftton  is  kept  at  the  top  of  ita 
atroke. 

3.  Lubricating  metallic  piatona  by  means 
of  a  groove  or  grooves,  a  hole  or  holes  in 
connection  with  an  oil  reservoir.— In  aome 
eases  the  pbton-rod  haa  a  hole  drilled 
lengthwise  in  it  which  aervea  to  anpply  the 
Inbiicating  arterial.    The  groovea  Bsay  be 
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either  epiFtl  or  para1lel»  in  which  letter  eeee, 
however,  care  mait  be  taken  to  bmve  two 
pecking  rings  on  each  tide  of  the  lubricat- 
ing groove,  to  at  to  break  joint  between  it 
and  the  extremity  of  the  pittcn. 

4.  Lubricating  axlea  of  carriaget,  or 
rerolving  thaftt,  by  meant  of  a  retervoir 
Ibrtted  in  the  re? olving  part  of  tnch  axle 
or  ahaft. 

William  Palmbe,  of  14,  Cottage  Grove, 
Bow.  road,  Middleiez,  gentleman.  Fdt  im- 
prwem^mtt  im  iht  mammfaehtre  of  emullei 
€tmd  eamdUwieJtt,  amd  in  ike  wutehbury  cp- 
plieabie  io  ntek  matters.  Patent  dited 
May  22»  1850. 

Mr.  Palmer*!  preteot  improvementt  in 
**  candlca  *'  eontiit  in  employing  wiokt 
which  have  been  deprived  of  their  moitture, 
and  at  the  tame  time  satorated  by  immert- 
ing  them  in  melted  tallow,  candle-ttnff,  or 
oil  heated  to  about  aOC"  or  350*.  Fahr. 

The  firtt  improvement  in  *'  candiawickt " 
eoBtitta  in  giving  to  the  wick  a  tet  which 
shall  enture  its  turning  out  of  the  flame  of 
a  candle  while  burning.  Thit  it  bett  done 
by  twitting  it  tpirally  round  a  roller  about 
an  Inch  ia  diameter,  and  then  dipping  it 
whiltt  on  the  roller  into  melted  tallow,  at 
above  detoribed.  The  wick  preterves  ita 
aet  when  putted  ttraight  either  before  or 
after  cooling. 

A  taoond  improvement  omuiatt  in  twitt* 
ing  two  wiekt  in  oppoiite  direetiont  round 
roUert,  then  drawing  them  off  and  pataing 
them  through  hot  tallow  at  before^  by  which 
a  donlrie  wick  it  formed^each  part  having 
a  tendency  to  turn  out  of  the  flame  while 
burning. 

A  third  improvement  it  the  employment 
of  looped  wieka  immerted  in  hot  tallow. 
The  patentee  doea  not,  however,  claim  the 
manufacture  of  looped  wiokt  at  they  have 
been  and  are  now  ordinarily  made. 

An  apparatna  it  next  deacribed  tuitablt 
for  twitting  wickt.  Thit  contittt  of  a  rod 
eighteen  inchea  long,  revolving  by  meant  of 
bevel  wheek  within  a  fixed  tpiral  of  the 
tame  length.  A  wick  it  laid  round  the  rod^ 
patting  between  each  coil  of  the  helix,  and 
the  whole  dipped  into  hot  tallow.  Then, 
by  canting  the  rod  to  revolve,  the  wick  it 
delivered  at  one  end  at  the  tame  rate  of 
■peed  aa  it  it  fed  in  at  the  other. 

CfaMM.^l.  The  improvementa  in  the 
manufacture  of  eandlet. 

2.  The  improvements  in  the  msnufactnrs 
of  wieka. 

3.  The  improvementa  hi  the  apparatus 
for  manufacturing  wickt. 

RoBsaT  CoToaEATB,  of  Eceletton,  Ches- 
ter, farmer.  Fbr  eertaim  improvmmU*  m 
maekinerp  or  appartUtu  to  bo  uted  in  drmn» 
ing  Imd.    Patent  dated  May  22,  1850. 

Clmmo, — 1.  In  forming  draina  or  trenches, 


the  employment  of  an  inclined  plane  for 
convpying  the  aevered  mil  to  the  turfjce  of 
the  icroniid.  in  combination  with  an  adjntta- 
ble  flat  gaide,  with  or  without  rollert,  acting 
at  a  regulator  for  the  depth  of  cut,  and  alto 
the  emplsyment  of  tpiked  rollert  and  a 
travelling  band  of  doth,  for  the  purpose  of 
attitting  the  tevered  toU  in  itt  paatags  up 
the  inclined  plane. 

2.  The  use  of  a  machine  (similar  to  a 
harrow)  profided  with  '*  tinet,"  tpiket,  or 
tcrapert,  to  arranged  at  to  draw  the  dit> 
placed  toil  towardt  lit  o«ntre,  and  All  the 
drain  furrowa  after  the  pipot  have  been  laid 
in  them. 

3.  The  combination  of  a  flat  turlhee 
guide  with  a  coulter  or  cutter  for  taming 
the  aobtotl  to  facilitate  drainage. 

4.  The  general  arrangement  and  combi- 
nation of  parte  oonttituting  the  taid  im 
proved  madiines. 

Simon  Pincoffs,  of  Msnche^ter,  mer« 
ohant  #br  certain  improeemente  in  the 
dfoing  proeoot  in  emiico  printing  and  dpe* 
ing,  wJkek  in^frovemente  are  oho  appHoaUe 
to  other  proceeeee  in  printing  and  dgeing. 
Patent  dated  May  23,  1850. 

In  commencing  hia  tpecification,  Mr* 
Pincoift  obtervet  that  the  ageing  or  oxidis. 
ing  proceat  hat  been  hitherto  performed  by 
expoting  the  dyed  and  printed  fabrics  to  the 
action  of  the  air,  generally  without,  but  in 
time  catet,  with  artificial  meant  for  hat* 
toning  the  operation.  In  the  former  cate, 
the  proceaa  ia  necettarily  at  variable  in  ita 
effects  as  the  weather  itself— while  in  the 
latter,  owing  to  either  aa  exceative  or  inauffi* 
•  cient  tnpply  of  heat  and  moitture,  the  effecta 
produced  are  equal'y  uncertain. 

Now  with  regard  to  thit  ageing  prooeait 
the  frnprovemeat  proposed  ia-~to  conatruct 
under 'the  ageing  room  a  ootcpartment  or 
chamber  about  twelve  feet  tquare.  tuppUsd 
with  an  entrance  door,  and  having  in  its 
tides  near  the  floor,  flapa  for  the  admitsion 
of  air,  and  communicating  with  the  ageing 
room  above,  by  forming  tlie  floor  of  tlm 
latter  immediately  over  the  regulating  cham- 
ber of  lattice- work ;  within  &ia  chunber  is 
to  be  piseed  a  wooden  or  iron  vettelof 
about  four  to  ten  feet  diameter,  and  three  or 
four  feet  deep,  fnrnithed  with  an  overflow 
pipe  at  about  a  foot  from  the  top.  Tho 
ageing  room  ittdf,  if  elated,  must  have  tha 
inaide  of  the  roof  lined  with  wood  or  felt* 
and  be  lupplied  with  ventilating  chimneys. 
Before  commencing  the  operation  of  ageing, 
the  printed  cloth  It  to  be  hung  ia  all  parti 
of  the  room  except  immediately  over  tba 
regulating  chamber,  and  the  temperatara 
of  the  room  raited  by  tteam  or  otberwite  to 
about  78V  Fahr.  Sfeam  it  then  admitted 
through  a  pipe  doted  at  ita  emimion  end, 
but  perforated  with  namarons  holw,  to  tba 
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boa  rmnl,  previoufly  llUed  wiCk  ooM  wttar 
vntU  the  temperature  rieee  to  ebont  185* 
Fahr.  Oa  openiDg  the  flcps,  the  adoiitted 
air  lall  riie  into  the  ageinf  room  in  a  lieated 
and  moittened  state. 

Tlie  tenperatare  most  desirable  to  be 
maintained  in  thia  room  haa  been  prcfionaly 
jiUted  to  be  abont  78"  Fahr*  Thia  may  be 
tasted  br  an  ordinary  hygffoaMtar,  bnt  with 
fsaatar  Mlity  and  aoowaey  by  pMor  the 
Dolb  of  a  thermometer  in  a  gUI  or  pelmd 
bfaae  enp  about  the  dae  of  a  diink^  tnm- 
bler,  eontaining  boUing  water.  If  on  ponr- 
log  in  oold  water,  oondeniationof  the  meia- 
tnre  in  the  atmosphere  of  the  ageing  room 
takea  place  before  the  temperatare  is  redaced 
to  68"  Fahr.,  then  more  eold  air  most  Iw 
admitted;  bat  slioald  tlio  temperatare  of 
the  brass  cap  be  lowered  still  more  before 
oondenaatiott  enanes,  tlien  the  beat  of  the 
ageing  room  mast  be  raised  nntii  tlie  *'  dew" 
or  oondcnsiog  point  is  at  68"  F«hr« 

In  order  to  oolleet  the  aoetie  acid  dia- 
plaeed  in  the  ageing  proeesa**  Mr.  Pinooffi 
•mploy  a  troogba  or  peH^rated  tnbca  attached 
to  the  ceiling  of  the  room.  Theae  trongha 
meet  in  one  common  oentre,  where  a  fan  or 
blower,  worked  by  hand  or  power,  eon- 
densea  the  add,  and  farther  by  aeting  aa  a 
▼entilator,  materially  aasiata  the  dyeing  pro* 
eaaa,  whieh  nnder  this  new  system  ooeapiea 
only  two  daya  and  nights,  wbereo  formerly 
five  daya  and  nighta  waa  about  the  saini- 
mam.  In  aome  casea  the  aeetio  aeid  nuiy 
be  collceted  by  meana  of  a  baae  or  anb- 
•taneea  capable  of  combining  with  it. 

GMmt.— The  introdoction  of  heated  and 
moiatened  air  into  the  ageiof  reom  or  rooma^ 
and  also  the  method  described  of  aacertaan- 
ing  and  regnlating  the  **  dew  ''  point  in  a 
apeedy  and  effectnal  manner. 

a.  Collecting  the  acetic  acid  either  by 
eondensation  or  by  combining  it  with  a  baae 
or  with  aoBM  matter  or  sabstanee  capable  of 
entering  into  combination  with  it. 

JuLsa  FnBDBuc  Maillabs  Dumbbtb, 
of  Paria.  Fur  eerMm  ta^prooMienls  im 
ttfiMctvra  fur  hmmuaritu.  Patent  dated 
May  22,  1850. 

M.  Dameate'a  improved  relleetors  era 
deaigned  to  obviate  the  ahadow  osoally 
thrown  by  reflootora,  and  to  multiply  the 
aHeeta  of  light 

They  may  be  applied  to  ordinary  gaa  or 
other  bnmers,  by  constmcting  the  bomera 
with  a  rim  or  projection  round  their  lower 
end.  This  rim  aervea  to  aupport  a  collar, 
on  which  again  resta  a  aecond  ooUar,  with 
three  arms,  one  of  which  is  lengibfued,  and 
carries  a  vertical  sundard  of  the  height  of 
the  chimney  glass.  The  reflector,  composed 
of  corrugated  glass,  is  placed  on  the  upper 
ooUar,  the  standard  pasaing  through  a  hole 
«rt  in  H  fcr  Hm    porpoN.     Abovt  tlie 


lefieelor  is  plaead  tiie  fMfWjfj  glaaai  whiah 
ia  maintained  aa  a  fixture  by  meens  of  a  atay 
aerew  at  the  upper  end  of  the  vertioal  rod. 
The  giaaa  chimney  asay  be  either  wholly  or 
partially  fluted  or  cermgated,  and  that  either 
aztenially  or  both  internally  and  eitemaUy. 

Ombm». — 1.  The  application  of  a  oorm- 
gated  glaaa  aodiet  or  loflector  to  gaa-bvmen, 
aa  a  support  for  the  glass  chimney,  aaA  ikm 
employment  In  eonjunetiea,  for  the  pnipoee 
of  multiplyioif  the  effeett  of  Kght. 

2.  The  abovo-deeerlbed  method  of 
talnkig  the  gjbaa  ohimney  in  a 
tion. 

John  Hickman,  of  WalmM,  StafiM, 
derk.    Fur  hm^^rommemiu  Aa  Me 
fare  of  ejfUmdkeai  and  olAer  tuieu, 
dated  May  25,  1850. 

The  preeent  improvoasenta  are  apodaly 
adapted  to  the  manufiwstura  of  euch  drawn 
tubea  of  soft  metd  aa  are  required  to  be  of 
a  conical  form.  The  metal,  after  having  bean 
soldered  en  a  anndril,  ia  paaeed  through  a  oeft 
of  wire,  by  which  the  tube  ia  eiaetty  fitted 
to  the  mendril.  Fluted  tobee  are  made  by 
soldering  the  metd  on  a  fiuted  or  grooved 
mandril,  then  placmg  rode  of  metd  exactly 
over  each  groove,  imd  paming  the  whob 
dther  through  a  aoft  metd  dte,  by  wkieh 
the  rode  are  forced  into  their  roapootive 
receaaea,  or  by  meana  of  a  coil  of  wire,  as 
in  the  firat  operation.  The  patemteo  dis- 
ddms  the  employment  of  a  soft  metal  die, 
except  when  used  Ibr  the  purpoees  of  Ui 
invention. 

Bvwiif  Pbwht,  of  Birmhagham,  dvil 
ongiueer.  J^  ifmprovemmUi  in  iku 
faeture  of  ffUu§,  in  tke  method  of  /e 
or  eAopnif  and  omamtniin§  mmeh  and 
artieln  of  gioiu,  and  in  tke  eentfmeKsn  ff 
finmaceo  and  anneaiin^  kiinu.  Patent  dated 
May  25,  1850. 

Ciainu  1.— -A  mixing  madtine,  in  the 
g«nerd  arrangement  and  combination  of 
parta  of  which  the  seme  conrists. 

2.  The  employment  in  the  forming  er 
shaping  of  vessels,  end  other  artfeleB  of 
glam,  of  moulds  eompoeed  in  whole,  er  in 
part,  of  a  mixture  of  sUica,  or  dUdous  eerth, 
and  mudlage. 

3.  The  ornamenting  of  vesaels 
artides  of  glass  by  laying  colouring 
in  a  powdery  or  peaty  atate  opoa  the  monMi^ 
horn  which  the  aame  are  east,  or  by  inoor- 
porating  inch  powdery  or  pesty  colouring 
matters,  into  the  body  of  the  glaas. 

4.  The  ornamenting  of  vetsela  and  other 
articlea  of  glass  by  imbedding,  envdoptng, 
or  iDclosiog  therein,  or  combining  therewith 

•pieces  of  glass,   pldn  or  cokmred,  or  of 
metal,  previonaly  stamped,  caat,  or  cut  into 
omamentd  forma,  or  filma  of  meCd  prod 
pitatod  by  deetridty  of  certain  prgfftandy 
tUmnmsod  wswum* 
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(k  1W  ■■■■■iMtliii  of  pittei  and  ibwti^ 
md  of  ▼fliieU  and  other  irticlot  of  gUtt  by 
m  oombmatioa  of  ony  two  or  more  of  the 
■Ibreeaid  proeenee,  or  of  any  one  or  two, 
or  more  thereof,  in  combfaiadon  with  any 
known  prooeea  or  prooeeiee. 

6.  An  apparatna  for  oaeting  plaleo  of  glaaa, 
and  a  particniar  mode  of  naiog  the  laaM ; 
that  ia  to  lay,  in  ao  far  aa  regarda  the  ma*e- 
riala  of  which  the  eaating  table  ia  eompoeed, 
the  caniiog  of  the  tab^  to  mote  nnder  a 
■tationary  roller,  which  ia  aaade  to  rotate  by 
the  motion  of  the  table,  and  the  annealing 
of  the  glaaa  before  removing  it  from  the 
eaating  table» 

7.  The  conitmctinff  of  tablea  for  eaeting 
glaae  of  materiala  and  oomponnda  of  mate* 
riab  being  badcondnetora  of  heat. 

8.  An  apparatna  for  eaating,  in  ao  ihr  as 
regards  the  oombination  of  the  roller  with  a 
receiTer,  and  the  mode  in  which  these  two 
parts  of  the  apparatna  are  worked  in  nniaen, 
and  in  lo  far  also  aa  regards  the  casting  of 
the  platei  or  sheets  of  glass  on  the  sole  of 
the  annealing  kiln,  and  the  eonetmction  of 
the  Bole  of  the  annealing  kHn,  to  to  be  nsed, 
wholly  or  in  part  of  bad  conducting  snb- 
stances. 

9.  A  peculiar  construction  of  casting  table 
in  so  far  as  regards  the  employment  of 
guides  for  steadying  the  roller  and  regulat- 
ing the  thickneaa  of  the  platei. 

10.  A  method  of  formieg  tubes  or 
pipes  of  glaas  by  means  of  grooved  rollers 
and  mandrila,  or  eorce. 

11.  A  method  of  forming  cylinders  of 
glass  by  cenirifagal  sction. 

12.  Diiferent  eonetrnctions  of  glass  fur- 
nsces,  in  so  far  as  reKsrdi  the  tubstitu- 
tion  of  cells  for  pots  (either  wholly  or  in 
part),  and  an  angular  inclination  given  to 
the  side  walls,  the  employment  of  moveable 
covers  or  stoppert,  and  a  mode  in  which 
(in  certnin  ca«tii)  air  is  introduced. 

13.  The  forming  of  tbe  rools  of  fonMcet 
employed  for  ibe  manutacture  of  glaaa 
of  boilera  laid  longitudinally  (or  otherwise) 
over  the  same. 

14.  A  method  of  arranging  and  working 
a  aeries  of  furnaces,  as  also  a  modification 
of  the  saaM. 

15.  An  apparatus  for  applying  air  or 
steam  to  furnaces. 

16.  A  pecttUar  mode  of  ooaetfncting 
annealing  kilns. 

17.  Seftral  improved  machines  for  grind- 
ing and  polishing  glass,  in  so  far  as  regards 
the  arrani^emeou  by  which  the  bottom 
tables  are  made  to  refolvc  simultaneously 
with  the  Uf*p«r  tables,  the  coiubination 
thereby  effected  of  the  griitOing  and  polish- 
ing machinery,  and  an  arrangement  by 
which  an  elliptical  motion  is  given  to  the 
upper  tables  or  mnners. 


18«  Ab  uBpromd  grindDig  flid  pwishnig 
maohine,  kk  to  far  aa  regarda  the  combina- 
tion of  »  reeiproenting  table  with  n  aeriea  of 
revolving  roliers. 

19.  A  grinding  and  cutting  machine^  and 
its  application  to  the  production  of  alots  or 
openings  in  ptates  or  sheets  of  glass. 

20.  The  sppUcation  generally  of  metalUe 
snrfaoea  to  the  grinding  and  poliahing  of 
platea  and  sheets  of  glsMf  in  manner  eiem- 
philed  and  described. 

21.  A  maehine  for  perforating  or  drilU 
Ing  bolea  in  plates  or  •heote  of  glass,  as 
dMcril)ed. 

FnANK  CLAKKn  Hills  and  6noB«B 
Hills,  of  Deptford,  Kent,  manufacturing 
chemists.  Pi^  99rUin  ta^proMmen/s  te 
MtmufaHmrimg  m^d  mfiwimg  snynr.  Patent 
elated  June  1,  1850. 

Theae  improvementa  consist  in  the  em- 
ployment of  sulphite  of  lead,  to  abatraet  tim 
sulphuretted  hydrogen  or  hydrosnlphnrets 
of  earths  employed  in  refining  sugar.  The 
angar  ia  to  bo  kept  at  a  temperature  of  about 
180*  Fahr.,  and  the  sulphite  of  lead,  re- 
duced to  a  creamy  consistence  by  the  addi- 
tion of  water,  to  bo  stimd  in  till  the 
hydrogen  or  hydrosulphuret  is  absorbed, 
which  may  be  tested  by  acetate  of  lead.  In 
some  casea  carbonate  of  lead  and  precipi- 
tated protoiide  of  iron  may  be  aubstitnted 
for  the  sulphite  of  lead. 

Cfatm.^The  employment  of  sulphite  of 
lead,  carbonate  of  lead,  or  precipitated  pro- 
toiide of  iron,  for  abstracting  from  sugar 
tbe  carbnretted  hydrogen  or  hydrosnlphn- 
rets of  eartha  omployMl  in  the  process  of 
purifying  such  sugar. 

GaonoB  UATwann  Ford,  of  8t  Mar. 
tin's-le-Grand,  gentleman.  J^  improve' 
menia  in  obtaining  pow^  (A  communi- 
cation.)    Patent  dated  June  3,  1850. 

Tbe  "  power "  prttposed  to  be  obtained 
by  Mr.  Ford  ia,  aa  will  be  percei?ed  from 
hia  claim,  neither  more  nor  less  than  the 
long  sought  tm  *'  perpetual  motion." 

(^aim. — *'  I  claim  rhs  advptation  of  certain 
principles  of  nature  to  machinery,  using  as 
a  principal  vehicle  the  well-known  and  nsed 
laws  of  eentnfagai  force,  to  avail  myself  of 
tbe  laws  that  govern  elastic  fluids,  heretofore 
unknown  ss  a  motor,  snd  whereby  I  air. 
enabled  to  destroy  the  equilibrium  of  power 
between  the  moving  parts,  precisely  as  ia 
the  steam  engine ;  and  I  am  enabled  to  keep 
up  thi>  desimction  of  equilibnam  with  much 
less  power  than  is  produced  thereby  ;  and 
the  power  so  to  be»  and  that  can  be  pro- 
duced, is  limited  only  by  the  capability  of 
matter  and  machinery  to  sustain  it,  and  is 
in  prmcipie  infinite  'Ml 
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JwnM  Bmidall,  of  Woodbrldge.  Suffolk,  maehln- 
Ist,  far  tmproTein«ntt  In  certain  a|{riciiltttr«l  hn- 
plement*.   November  2S ;  six  montlit. 

George  Shepherd,  of  Holborn-bftrs,  London,  dvll 
enslneer ;  and  Charles  Button,  of  the  same  plaeot 
operative  chemist,  for  rertain  ImprovemenU  in  the 
means  <>r  appliances  used  in  conveying  telegraphic 
inteliiiienoe  between  different  places.  November 
23;  six  months. 

Christopher  Nicke'iSt  of  Tork-road,  "AMnbeth, 
Surrey,  gentleman,  fl>r  improvemenU  in  the  manu- 
fkcture  of  woollen  Md  other  fkbrics.  November 
28;  six  months. 

John  Hamilton,  of  Prince's-square,  Olaagew; 
and  John  Weems,  of  Johnstone,  Scotland,  for  im- 
provements  in  warming  and  ventilating  buildings 
and  structures.    November  25 ;  six  months. 

Henry  Duncan  Preston  Cunninahara,  of  Bury, 
Hants,  paymaster  and  purser  in  the  Royal  Navy, 
for  Improvements  In  reefing  safls.  November  80 ; 
six  months. 

Frederick  Buonspsrt  Anderson,  of  Gravesend, 
Kent,  optician,  for  certain  improvements  in  spec- 
tacles.   November  80 ;  six  months. 

Robert  OlddUs  Bancks,  of  the  firm  of  Bancks, 
Brothers,  of  Wierhouse  Mill,  Chesham,  Bucks,  and 
20,  Piccadilly,  l^ondnn,  paper-makers  and  card- 
makers,  for  improvements  In  the  manufacture  of 
pwer.    Novemiier  80 ;  six  months. 

Fianeis  Frederick  Woods,  of  Pelharo-terraee, 
Brompton.  Middlesex,  builder,  for  improvements  In 
paving.    November  80;  six  months. 

John  Ainslie,  of  Alperton,  Middlesex,  now 
residing  at  Perry-hill,  Sydenham,  Kent,  draining 
engineer,  for  certain  airangements  and  apparatus 
for  the  mauufactare  of  bricks,  tflesi  and  other 
articles  made  from  day  and  other  plastie  tub- 


stances,  p»rte  of  the  said  arrangements  nd 
ratus  beiHg  applicable  to  tlie  treatment  umI 
paration  of  earths,  minerafs,  animal  and  vegctakto 
matters.    November  80;  six  mouths. 

James  Auffustus  Elmslie  and  George  Olusfga, 
of  Union-buildings,  Lcaiher-lane,  Holborn.  fa- 
porters  of  quicksUver  and  tin  foil  manufSsetarerVp 
for  improvements  in  sheathing  ship*  and  in  proteet- 
ing  and  confining  gunpowder  and  certain  oe«tt« 
pounds  thereol^  and  in  the  materials  used  for  aock 
.purposes.    November  80 ;  six  montha. 

Henry  Potter  Burt,  of  the  Blaekfrten-raad* 
Surrey,  civil  eBgliiLai,  Jkxs  improvements  la  tbm 
manufacture  of  window«blindi.  BUimiim  99i 
six  months. 

William  Henry  Ritchie,  of  Kennlngton,  Surtiqr* 
gentleman,  for  improvements  in  stoves.  Novembsr 
80 ;  aix  months. 

Joseph  Eugene  Chabert,  of  Paria,  Fraaee,  for 
improvements  in  machinery  for  washing  and  div- 
ing linen  and  other  fabrics.  November  SO;  sue 
months. 

Richard  Barber,  of  Hotel-street,  Leicester,  late 
cotton-wiuder,  for  improvements  in  the  mannfae 
ture  of  reels  for  reeling  and  stands  for  reels,  «hlck 
improvements  are  applicable  to  the  m«nntiBctar«  wt 
desk  or  wafer  seals.    November  80 ;  six  montha^ 

Henry  Jules  Boril,  of  Boulevard  Poiisoner% 
France,  engineer,  for  iroprovementa  in  the  maoo* 
focture  of  bricks.    November  80;  six  months. 

Charles  Rowley,  of  Birmingham,  manttfactnicr* 
for  improvements  in  the  manufocture  of  dress  ptaw 
and  other  dresa  fastenings  and  ornaments.  No- 
vember 80 ;  six  months. 

Richard  Blakcmore,  of  the  Leys,  Ganeiwv, 
Hereford,  Esq.,  M.P.,  for  improvements  in  the 
construction  of  ploughs.    Nov.  30 ;  aix  month*. 
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rSAOVBOM'S  IHPftOTBD  OITIC-CAR&lAm. 

[RtfUtend  ander  the  Act  ibr  the  Protection  of  Axtieles  of  Utillt7.    Meetn.  C.  A.  and  T.  FHgiuoB, 

of  the  Mmst  Houie,  MUlwall,  PopUr,  Proprletore.] 
This  invention  consists  of  a  most  ingenious  application  of  the  slide  to  common 
broadside  carriagt's,  including  friction  chocksi  training  chocks  and  trucks,  of  an 
improved  form.  Fig.  1  is  a  rear-end  view,  and  fig.  2,  a  front  view;  fig.  3,  a  side 
elevation,  and  fig.  4,  a  plan  (bottom  upwards),  of  a  gun  carriage  conatructed 
agreeably  to  these  improvements.  O  is  the  gun,  and  C  the  ordinary  broadside  car- 
riage. A  is  a  small  traeinff  slide ;  B,  the  friction  chocks,  act^d  upon  by  the  jam* 
ming  and  steadying  olates  a,  through  the  medium  of  a  lever  e;  the  pulling  of  whieh 
brings  the  friction  cnocks  forcibly  against  the  slide  A.  f^  is  an  improved  traudDg 
apparatus  brought  into  action  by  pulling  a  lever  A,  which  is  fitted  with  a  rope  and 
eye  i,  to  receive  the  hook  of  the  tackle.  When  either  of  the  levers  h  are  pulled, 
the  rear  end  of  the  carriage  is  supported  upon  the  rollers  k,  and  the  gun  trained  to 
the  full  extent  of  its  range  to  the  right  or  left  with  great  facility.  The  slide  A  of 
the  carriage  is  pivoted  to  the  centre  of  the  port  by  a  connecting  bolt  m. 

These  important  improvements  can  befitted  to  the  broadside  carriages  now  in  use, 
without  occupying  any  more  room  on  deck  ;  nor  would  their  application  alter  Ute 
general  appearance  or  system  of  exercising  the  guns,  while  a  saving  of  30  per  cent 
would  be  effected  in  time  and  labour,  as  compared  with  the  working  of  ordinary  car- 
riages. The  friction  chocks  act  as  a  powerful  check  to  the  recoil,  and  also  prevent 
the  guns  running  out  otherwise  than  required,  their  movements  being  under  perfect 
control  by  one  man,  and  capable  of  being  regulated  with  the  utmost  nicety.  Guns 
fitted  with  the  improved  carriage  may  be  secured  at  sea  by  any  of  the  usual  me- 
thods, in  addition  to  which  they  will  have  the  powerful  aid  of  the  friction  chocks  to 
keep  them  in  their  places.  In  case  of  injury,  all  the  parts  are  easily  repaired,  and 
should  it  be  necessary  to  transport  the  guns  on  shore,  or  on  board  other  vessels,  the 
added  improyements  will  in  no  way  impede  their  usefulness  as  common  carriages ; 
or,  the  additions  may  be  removed  in  a  few  minutes,  if  required. 

The  ordinary  broadside  carriage,  when  fitted  willi  these  improvements,  is  lighter, 
less  expensive,  has  the  weight  lower  on  the  base,  and  is  as  easily  worked  as  the 
best  slides  and  carriages,  besides  having  the  greatest  possible  angle  in  horiiontal 
pointing. 

The  improved  friction  chocks  are  well  adapted  for  slide  carriages,  as  they  act 
against  the  inner  sides  of  the  slides  near  the  points  of  suspension ;  consequendy 
any  required  amount  of  friction  can  be  easily,  safely,  and  simultaneously  applied  and 
controled  by  one  individual. 

B. 
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(Continned 

III.  The  Elements  of  Euclid, 

It  has  been  suggested  by  one  of  the 
most  eminent  men  of  the  present  age  as 
a  curious  subject  of  speculation,  "  what 
would  have  been  the  present  state  of 
geometry  if  the  Elements  of  Euclid  had 
been  lost  in  the  general  wreck  of  an- 
cient literature  ?"  Perhaps  it  would  be 
impossible  to  suggest  another  question 
relative  to  geometry,  so  pregnant  with 
instruction ;  and  ceruiuly  the  considera- 
tion of  this  one  question  will  show  us 
that,  despise  the  *'  Element"  as  we  may 
(and  as  some  of  our  shallow  modern 
'* analysts*'  really  do),  we  are  indebted 
to  that  work  for  both  the  form,  the  spirit, 


from  page  267.) 

and  the  essential  matter,  of  a  lai^  por- 
tion of  our  most  improved  mathematics. 
At  the  same  time,  there  is  as  little 
wisdom  in  asserting  that  the  "Ele- 
ments*' is  a  perfect  work,  as  there  is  in 
alleging  that  it  is  a  jejune  and  worthies 
composition.  In  this  country  we  seem 
in  general  to  cling  to  the  former  view; 
whilst  on  the  Continent  the  latter  opinion 
is  generally  and  openly  expressed.  In 
this  country,  therefore,  most  attempts  to 
produce  an  clement iry  treatise  on  geo- 
metry, have  ended  in  a  varied  text,  or  a 
close  imitation  of  Euclid ;  whii^t  on  the 
Continent  very  few  attempts  have  beea 
even  moderately  succes^l  ai,  where  the 
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▼iriadon  from  Euclid's  method  has  been 
considerable.  Legendre  (and  io  the  esti- 
mation of  some,  though  not  in  mine, 
Bertrand  of  Geneva)  may  be  specified  as 
almost  the  solitary  case ;  and  even  he  has 
▼itiated  the  science  in  one  part  quite  as 
raach  as  he  has  improved  it  in  another. 
There  is,  hence,  something  about  Eu- 
clid's work,  besides  its  venerable  anti* 
auity,  upon  which  its  celebrity  rests  t 
iere  roust  be  something  ifiherent  and 
indesiruetible ;  —  something  which  is 
peculiarly  fitting  between  the  subject 
itself  and  Euclid's  mode  of  treating  it 
In  truth,  every  genuine  mathematiciaui 
be  he  professedly  analyst  or  geometer, 
feels  (as  Sir  W.  R.  Hamilton  emphati- 
cally expressed  himself  at  the  Cambridge 
meeting  of  the  British  Association)  that 
"with  the  man  who  undervalues  the 
ancient  geometry,  and  who  does  not 
reverence  Euclid,  he  could  hold  no  sci- 
entific communion." 

Participating  in  the  same  feelings  so 
strongly  as  I  do,  I  approach  to  an  ana- 
lysis of  this  illustrious  work  with  as  little 
temerity  and  with  as  much  misgivinff 
as  a  man  can  well  feel.  The  remarks  I 
shall  have  to  make  are  not  the  ofP-hand 
thoughts  of  the  moment,  but  the  result 
of  more  than  thirty  years*  careful  consi- 
deration, though  only  now  put  down  in 
their  preMent  firm  for  the  nrst  time.  I 
shall  not  waste  space  in  circufiiiocution 
or  apology,  however,  but  oifer  nnat  I 
have  to  say  in  a  frank  and  straight- 
forward manner,  and  with  the  same 
freedom  that  I  should  discuss  a  work  of 
more  humble  character. 

The  first  step  necessary  in  this  discus- 
sion is,  to  give  a  brief  account  of  the 
nature  of  the  propositions  in  the  "  Ele- 
ments." This,  nowever,  I  find  ready 
done  to  my  hand,  in  the  succinct  but 
elegant  work  of  Mr.  Potts — his  *' Ap- 
pendix to  the  larger  edition  of  Euclid." 
As  I  considered  it  would  be  impossible 
for  me  to  improve  upon  what  my  friend 
has  there  given,  I  have  applied  to  him 
for  permission  to  transfer  it  into  my  own 
'^MoTBs" — a  permission  which  I  need 
not  say  was  granted  with  that  liberality 
and  promptitude  for  which  Mr.  Potts  is 
so  remarkable. 

On  ik€  ClaiHfletUUm  of  PropoHiiimi. 

There  are  only  two  forms  of  propositions 
in  the  Elements,  the  iheormn  and  the  prod' 


/«m.*  In  the  theorem  it  is  asserted,  and  is 
to  be  proved,  that  if  a  geometrical  figure 
be  conttracted  with  certain  specified  condi- 
tions, then  some  other  specified  relations 
must  mceuariiy  exist  between  the  consti- 
tuent parts  of  that  figure.  Thus,  if  sqtures 
be  described  on  the  sides  and  hypothenuse 
of  a  right-angled  triangle,  the  square  on  the 
hypothenuse  mast  neeeMMariljf  be  equal  to 
the  other  two  squares  upon  the  sides  (Eac. 
i.  47).  In  the  problem,  certain  things  are 
given  in  magnitude,  position,  or  both,  and 
it  is  required  to  find  certain  other  things 
in  magnitude,  position,  or  both,  that  shall 
neceMorily  have  a  specified  relation  to  the 
data,  or  to  each  other,  or  to  both.  Thus,  a 
circle  being  given,  it  may  be  required  to 
construct  a  pentagon,  which  ihall  have  its 
angular  points  in  the  circumference,  and 
which  shall  also  have  both  all  its  sides  equal, 
and  all  its  angles  equal  (Buc.  iv.  11.) 

In  Euclid's  propositions,  it  may  be  re- 
marked, there  is  in  general  an  aim  at  d^- 
niteneUf  considered  in  reference  to  the 
guoiitum  of  the  problem  and  the  predicate 
of  the  theorem.  The  qtuBtitum  of  the  prob- 
lem is  either  a  single  thing,  as  the  perpen- 
dicular in  Euc.  i.  11;  or  at  most  two,  as 
the  tangents  to  the  circle  in  the  first  case  of 
Euc.  iii.  17 ;  and  in  the  most  general  prob- 
lems, even  those  which  transcend  the  ordi- 
nary geometry,  the  solutions  are  always 
restricted  to  a  definite  number,  which  can 
always  be  assigned  h  priori  for  every  prob- 
lem. In  certain  cases,  however,  the  condi- 
tions given  in  Euclid  are  not  sufficient  to 
fix  entirely  the  qunsitum  in  ail  reepeett. 
For  instance,  Eac.  iv.  10,  the  magnitude  of 
the  triangle  is  any  whatever,  and  therefore 
not  entirely  fixed  in  all  respects ;  or,  sgain, 
in  Euclid  iv.  11,  the  pentagon  may  be  any 
whatever,  so  that  its  position  in  the  circle  is 
not  fixed.  To  fix  the  magnitude  of  the  tri- 
angle or  the  poeition  of  the  pentagon,  some 
other  condition  independent  of  the  data 
must  be  added  to  the  conditions  of  the 
problem.  The  length  and  position  of  some 
line  connected  with  the  triangle  (as  one  of 
the  equal  sides,  the  base,  the  perpendicular, 
&c.)  would  have  fixed  the  triangle  in  mag- 
nitude and  position ;  and  the  position  of 
one  angular  point  of  the  pentagon,  or  the 
condition  that  one  side  of  the  pentagon 
should  pass  through  a  given  point  (though 
this  point  must  be  subject  to  a  certain 
restriction    as  to  position,  if  within   the 


*  TheM  dltUncliont  are  not  made  in  any  of  the 
Greek  MSS.;  the  general  name  of  "propotitions" 
being  applied  both  to  theoremi  and  problem*.  There 
la  goodinttmal  nidme^,  however,  that  they  exiated 
in  the  time  of  £iwUil.  Of  this  more  hereafter.— 
T.  8.  D. 
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ciroU^,  or  any  other  poulblo  oonditioiif , 
would  have  confined  the  pentagon  to  a  aingle 
position,  or  to  the  alternatiTo  of  two  poal- 
tioDf  •  Such  ia  the  only  kind  of  indetermi- 
nateneas  in  ihtprobienu  of  **  the  Elements." 
In  the  ennnetation  of  the  iJUoremi  too,  the 
same  aim  at  ringlenett  in  the  property 
asserted  to  be  consequent  on  the  hypothesis 
is  apparent  throughout.  There  is,  howe?er, 
a  remarkable  difference  in  the  eharacters  of 
the  hypotheses  themselTes,  in  Euelid's  theo- 
rems, Tis. 

(1)  That  in  some  of  them,  one  thing  alone, 
or  a  certain  definite  number,  possess  the 
property  which  is  affirmed  in  the  enuncia- 
tion. 

(2)  That  all  the  things  constituted  subject 
to  the  hypothetical  conditions  possess  the 
affirmed  property. 

As  instances  of  the  first  class,  the  greater 
number  of  theorems  in  the  Elements  may 
be  referred  to,  as  Eac.  i.  4,  5,  6,  8,  which 
are  of  the  simplest  class.  In  these,  only 
one  thing  is  asserted  to  be  equal  to  another 
specified  thing.  In  all  the  theorems  of  tlM 
Second  Book  one  thing  is  aaierted  to  be 
equal  to  several  other  thbigs  taken  together ; 
and  the  aame  occurs  in  Eue.  i.  47,  as  well 
as  frequently  in  the  other  Books.  They 
sometimes  also  take  the  form  of  asserting 
that  no  certain  magnitude  is  greater  or  less 
than  another,  as  in  Enc.  i*  16,  or  that  two 
things  together  are  less  than  or  greater  than 
gome  one  thing  or  sereral  things,  as  Euc.  i. 
17.  In  all  cases,  however,  this  class  ia  dis- 
tinguished by  the  circumstance  that  the 
things  asserted  to  have  the  property  are  of 
a  given  finite  number. 

As  instances  of  the  second  class,  refer- 
ence may  be  made  to  Euc.  i.  35,  36, 37, 38, 
where  all  the  parallelograms  in  the  two 
former,  and  all  the  triangles  in  the  two 
latter,  are  asaerted  to  have  the  property  of 
being  equal  to  one  given  parallelogram  or 
one  given  triangle.  Or  to  Euc.  iii.  14,  20, 
21 ;  the  lines  in  the  circle  in  Prop.  14,  or 
the  angles  at  the  circumference  in  Props. 
20,  21,  are  any  whatever,  and  therefore  all 
the  lines  or  angles  constituted  as  in  the 
enunciations,  fulfil  the  conditions.  Or, 
again,  in  Book  v.  the  two  pairs  of  indefinite 
multiples,  which  form  the  basis  of  Euclid's 
definition  of  proportionals ;  or  his  proposi- 
tions **ex  aquo,"  and  "ex  stquo  periurm 
baio,"  and  the  Propositions  F,  G,  H,  K ; 
or,  lastly,  Euc.  vi.  2,  in  which  the  property 
is  (really,  though  not  formally)  affirmed  to 
be  true  when  any  line  is  drawn  parallel  to 
any  one  of  the  sides  of  the  triangle. 

The  very  circumstance,  indeed,  just  noticed 
parenthetically,  prevails  so  mnoh  in  Euclid'a 
ennnolations  as  to  render  it  dear  that  it  was 


his  object  as  much  as  pOMible  to  render  the 
conditions  of  the  hypothesis  formaify  defi- 
nite in  number ;  and  if  these  remarks  had 
no  prospective  reference,  the  cireamstanoe 
would  acaroely  deserve  notice.  Still,  with 
such  prospective  reference  it  is  necessary  to 
insist  upon  the  fact  that,  however  the  form 
of  enunciation  may  be  calculated  to  remove 
observation  from  it,  the  hypotheais  itsdf  is 
indefinite,  or  indndes  an  indefinite  number 
of  thinga  which  an  additional  condition 
would,  as  in  the  ease  of  the  problem,  have 
restricted  eitiier  to  one  thing  or  to  a  certain 
number  of  things. 

Sometimes,  too,  the  theorem  is  enun- 
ciated In  the  form  of  a  negation  of  possi- 
bility as  Euc.  i.  7,  ill  4,  5,  6,  &c.  These 
offer  no  occasion  for  remark,  except  to  the 
ingenious  modes  of  demonstration  employed 
by  Euclid.  All  such  demonstrations  must 
necessarily  be  indirect,  assuming  as  an  ad- 
mitted truth  the  poMibility  of  the  fact 
denied  in  the  enunciation. 

Both  among  the  Theorems  and  Problems 
cases  occur  in  which  the  hypotheses  of  the 
one  and  the  data  or  qussita  of  the  other  are 
restricted  within  certain  limits  aa  to  moyiu- 
iude  and  poHtion,  The  determination  of 
these  limits  constitutes  the  doctrine  of  umxi- 
mta  and  miminui*  Thus,  the  limit  of  possible 
diminution  of  the  sum  of  the  two  sides  of  a 
triangle  described  upon  a  given  base  is  the 
magnitude  of  the  bate  itself,  Euc  i.  20,  22  s 
the  limit  of  the  side  of  a  square  whidi  ahall 
be  equal  to  the  rectangle  of  the  two  parta 
into  which  a  given  line  may  be  divided,  ia 
half  the  line,  as  it  appears  from  Enc.  ii.  5  ; 
ikt  grtatnt  line  that  can  be  drawn  frona  a 
given  point  within  a  circle  to  the  cireiim- 
ference,  Enc.  iii.  7,  is  tlie  line  wliich  paaaea 
through  the  centre  of  the  drde;  and  ike 
iea»i  /int  which  can  be  so  drawn  from  the 
same  point  is  the  part  produced  of  the 
greateat  line  between  the  given  point  and 
the  circumference.  Euc.  iii.  8  alio  afforda 
another  instance  of  a  maximum  and  a  mini- 
mum when  the  given  point  is  outside  the 
given  drde. 

The  theorem  Euc.  vi.  27  is  a  ease  of  the 
maximum  value  which  a  figure  fiilfiUing  the 
other  conditions  can  have ;  and  the  succeed- 
ing proposition  is  a  problem  involvfaig  thia 
fact  among  the  conditions  aa  a  part  of  the 
data,  in  truth,  perfectly  analogous  to  Eve. 
i.  20,  22;  and  finally,  there  are  instwioes 
either  direct  or  virtual  in  Euc.  xi.  20,  21 » 
22t  23. 

The  doctrine  ittdf  was  carefully  culti- 
vated by  the  Greek  geometers,  and  no  adu- 
tion  of  a  problem  or  demonstration  of  a 
theorem  was  considered  to  be  complete  in 
which  it  was  not  determined  whether  Ihers 
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existed  such  limiUtiom  to  the  pottible  mig- 
nitttdes  concerned  in  it*  and  how  those  limi« 
tations  were  to  be  actnallj  determined. 

Such  propositions  as  directly  relate  to 
maxima  and  minima  may  be  proposed  either 
as  theorems  or  problems.  For  the  most 
part,  howeyer,  it  is  the  more  general  prac- 
tice to  propose  them  as  problems ;  bnt  this 
has  most  probably  arisen  from  the  greater 
brevity  of  the  enunciations  in  the  form  of  a 
problem.  When  proposed  as  a  problem, 
there  is  greater  difficulty  inTolved  in  the 
solution,  as  it  required  to  find  the  limits 
with  respect  to  increase  and  decreases  and 
then  to  prove  the  truth  of  the  construction : 
whereas  in  the  form  of  a  theorem,  the  con- 
struction itself  is  given  in  the  hypothesis. 

It  may  be  remarked,  that  though  the 
Differential  Calculas  is  always  effective  for 
the  determination  of  maxima  and  minima 
(in  cases  where  such  exist),  yet  in  numerous 
cases  where  it  is  applied  to  problems  of  the 
classes  which  were  cultivated  by  the  ancient 
geometers,  it  is  far  less  direct  and  elegant 
in  its  determinations  than  the  geometrical 
methods.  Now  if  reference  be  made  to 
what  has  been  stated  respecting  theorems, 
where  the  hypothesis  is  indeterminate,  or 
wanting  in  that  completeness  which  reduces 
the  property  spoken  of  to  a  single  example 
of  the  figure  in  question,  a  consequence  of 
that  peculiarity  in  such  classes  of  proposi- 
tions may  be  remarked. 

This  peculiarity  introduces  another  class 
of  propositions,  which,  though  in  "  the 
Elements"  somewhat  disguised,  formed  an 
important  portion  of  the  ancient  geometry  t 
— the  doctrine  of  loci. 

If  the  converse  of  Eno.  L  34,  35,  36,  37, 
and  Enc.  iii.  20,  21,  be  taken  in  the  form  of 
problems,  they  will  become, 

(1.)  Given  the  base  and  area^  to  construct 
the  parallelogram. 

(2.)  Given  the  base  and  area,  to  construct 
the  triangle. 

(3.)  Given  the  base  and  vertical  angle,  to 
construct  the  triangle. 

Now  three  conditUme  are  necessary  to  fix 
the  magnitude  of  a  triangle  or  a  parallelo- 
gram, and  in  general,  three  only  are  suffi- 
cient for  the  purpose ;  but  here  it  will  be 
observed  that  only  two  are  given  in  each 
case.  The  precise  triangle  or  parallelogram, 
viewed  as  peculiarly  solving  the  problem, 
cannot  be  separated  from  all  the  others, 
except  by  adding  some  third  condition  to 
the  two  already  given. 

The  side  of  the  parallelogram  in  (1),  and 
the  vertex  of  the  triangle  in  (2),  opposite 
to  the  base,  may  be  in  any  positions  in  a 
certain  line  parallel  to  tlie  base;  and  the 
vertex  of  the  triangle  in  (3),  may  be  at  any 
point  In  the  drcumferenoe  of  a  segment  ii 


a  certain  circle.  The  parallel  line  in  which 
the  vertices  of  all  the  equal  triangles  are 
situated,  in  one  ease,  and  the  arc  of  the  cir- 
ele  in  which  the  vertices  of  all  the  triangles 
having  equal  vertical  angles  are  situated,  is 
each  oalled  the  Iocum  qf  the  vertex  of  the 
triangle,  since  it  occnpies,  in  each  case,  all 
thepiacee  in  which  that  vertex  may  be  situ- 
ated so  as  to  fulfil  the  required  conditions. 
In  the  same  way,  the  parallel  to  the  base  is 
also  the  locus  of  all  the  positions  in  which 
the  other  two  angular  points  of  the  parallelo- 
gram may  be  situated.  These  problems  are 
the  simplest  instances  of  that  class  which  is 
called  heal  probleme ;  and  their  peculiar 
oharacter  is^  that  the  data  are  one  less  than 
the  number  of  conditions  required  by  the 
nature  of  the  problem  to  restrict  the  qusesi- 
tum  to  a  single  or  specified  number  of  cases ; 
as  in  these  problems  the  data  consist  of  two 
conditions,  while  the  exactly  defining  condi- 
tiona  must  be  three. 

Again ;  .viewed  as  theorems,  they  msy  be 
thus  enunciated : — 

(I.)  If  the  base  and  area  of  a  parallelo- 
gram be  given,  the  locus  of  the  other  angu- 
lar points  will  be  a  straight  line  parallel  to 
the  base. 

(2.)  If  the  base  and  area  of  a  triangle  be 
given,  the  locus  of  its  vertex  is  a  straight 
tine  parallel  to  the  base. 

(3.)  If  the  base  and  vertical  angle  of  a 
triangle  be  given,  the  locus  of  the  vertex  will 
be  an  arc  of  a  circle. 

In  the  original  form  of  the  propositions 
the  entire  meaning,  and  that  justified  by 
Euclid's  own  reasoning,  is  that  which  would 
result  from  sajing  **  all  triangles,"  "  aU 
parallelograms,"  &c  It  will  obviously  be 
the  case  here,  as  in  the  maxima  and  minimoi 
that  the  proposition  may  be  enunciated 
either  as  a  heal  theorem  or  asa  healprohhms 
and  the  circumstances  will  be  similar  aa  to 
the  eomparitive  brevity  of  enunciation  and 
difficulty  of  the  solution,  when  the  proposi- 
tion is  given  in  the  form  of  a  problem. 

The  great  use  made  of  hei  by  the  ancient 
geometers  was  in  the  construction  of  deter- 
minate problems.  A  certain  number  of  data 
are  required  according  to  the  nature  of  the 
problem  for  rendering  the  qutesitnm  deter- 
minate ;  as,  for  instance,  those  in  the  case 
of  the  triangle.  The  subject  will  be  better 
illostrated  by  an  example,  and  one  may  be 
founded  on  the  second  and  third  propositions 
already  notioed,  which  will  take  the  follow- 
ing form  :— 

Given  the  base,  the  area,  and  the  vertical 
angle  of  a  triangle,  to  construct  it. 
When  the  base  and  the  area  of  a  triangle  are 
given,  the  locus  of  its  vertex  is  a  straight 
line  whieh  can  be  determined  from  these 
data ;  and  when  the  base  and  vertieal  angle 
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un  glTen,  the  loeu  of  the  ^PBiiex  ti  •  por* 
tion  of  the  dnramfcrenoe  of  a  eirde  whMi 
can  be  determined  from  theffe  dete.  Now 
the  point  or  pointi  of  faiteraeotion  of  theee 
loot  will  falfll  both  eonditioni»  that  the  tri* 
angle  tball  haTO  the  giren  area,  and  the 
giTen  Tertleal  angle.  To  ezpreta  the  prin- 
ciple  generally— let  there  be  n  eonditioBi 
requisite  tor  the  determinatioB  of  a  point 
whieh  either  eonstltates  the  lolntion,  or 
upon  whieh  the  eolation  of  the  problem 
depend!.  Find  the  locna  of  thif  point  sab« 
jeet  to  (n— 1)  of  these  conditions;  and, 
again,  the  locos  of  the  point  snbjeot  to  any 
other  (fi^l)of  these  conditions.  The  inter- 
section of  these  two  loci  gires  the  point 
required. 

It  may  be  obserred  that  («  *  2)  of  the  data 
most  be  the  same  in  determining  the  two  loci, 
and  no  one  of  the  ii  data  most  be  a  eonse- 
qoenoe  of,  or  depend  opon,  the  remaining 
(ft—  1)  data,  in  other  words  the  fi  data  most 
separately  express  n  independent  conditions. 

There  are,  however,  cases  in  which  one 
datom  is  inToWed  in  another,  and  these  are 
of  two  different  kinds — eueiUiai  and  aeei» 
demiai.  To  illostrate  this  distinction,  let 
the  following  problem  be  taken : 

OlTcn  the  base,  the  area,  and  the  perpen- 
dicular drawn  from  the  vertex  to  the  base  of 
the  trianglCi  to  construct  it.    Or, 

Giren  the  base,  the  Tertleal  angle,  and  the 
som  of  the  other  two  angles  at  the  base  of 
the  triangle,  to  constroct  it. 

Now  in  each  of  these  problems,  the  third 
datum  Is  absolotely  determined  and  luTari- 
■ble,  in  conseqoence  of  its  essential  depen- 
dence on  the  two  previoos  ones. 

This  dependence  is  oniversal  and  #••«»- 
Hal, 

Again ;  suppose  the  problem  were :— - 

GlTcn  the  base  of  a  triangle  and  a  circle 
in  magnitude  and  position,  and  likewise  the 
vertical  angle,  to  oonstroct  the  triangle  which 
shall  have  its  vertex  in  a  given  circle. 

In  this  ease  the  given  drde  will  generally 
be  a  different  one  from  that  whieh  forms  the 
locos  of  the  vertical  angle,  and  in  that  case, 
the  intersections,  or  the  point  of  contact,  of 
the  two  dreles  will  give  dther  two  solotions 
ur  one  solution  of  the  problem.  But  on  tho 
other  hand,  the  given  drde  mey  coindde 
with  the  locos,  and  thus  again  render  the 
problem  indeterminate  in  this  particolar 
case.  Generally  the  oonstroetlon  Is  possi- 
ble, and  only  mieidmUmUy  it  beeomes  inde- 
terminate. 

The  distinction  between  these  two  cases 
is  very  important. 

As  problems  are  generally  constroeted  by 
the  intersections  of  loci,  it  is  easy  to  ima- 
gine cases  and  conditions  that  shall  give  lod 
whieh  can  never  meet. 

For  instanco,  in  the  problem  jnst  stated. 


the  two  drdes  may  never  meet;  and  la 
the  preceding  one,  ttie  straight  line  and 
drele  may  never  meet.  In  all  soch 
eases  the  problem  Is  impotiibie  with  the 
given  conditions :  these  conditions  being 
incompatible  with  each  other  in  thdrnatore, 
or  more  freqoently,  in  thdr  magnitude  and 
position,  and  with  the  co-existenoe  of  that 
which  constitutes  the  qussitum.  The  limit- 
ing cases  of  possibility  bdong  to  the  doc- 
trine of  maxima  and  minima. 

The  importance  of  the  distinction  alluded 
to,  when  one  datom  is  contained  in  another, 
arises  from  its  constltoting  the  foondatloB  of 
another  due  of  propositions.  These  are 
thejpoHfMt. 

Whenever  the  qosesitom  is  a  point,  the 
problem  on  being  rendered  intermediate, 
becomes  a  locos,  whether  the  defSdent 
datom  be  of  the  essential  or  of  the  aoddeo- 
tal  kind.  When  the  qosssitum  is  a  straight 
line  or  a  circle  (which  were  the  only  two 
loci  admitted  into  the  ancient  dementary 
geometry),  the  problem  may  admit  of  an 
aeeideHiai  intermediate  case  ;  hot  will  not 
tnvanably^  or  even  very  frequently,  do  so. 
This  will  be  the  case  when  the  line  or  drde 
shall  be  so  frr  arbitrary  in  its  position  as 
depends  upon  the  defidency  of  a  eittfie  con- 
dition to  fix  it  perfectly :— that  is,  for  in- 
stance, one  point  in  the  line,  or  two  points 
in  the  drcle,  may  be  determined  from  the 
given  conditions,  hot  the  remdning  one  is 
indeterminate  from  the  acddental  relatioas 
among  the  data  of  the  problem. 

Determinate  problems  become  indetermi- 
nate by  the  merging  of  some  one  datom  in 
the  results  of  the  remdning  ones.  This  may 
arise  in  three  different  ways ;  first,  from  the 
coincidence  of  two  points ;  secondly,  from 
that  of  two  straight  lines ;  and,  thirdly, 
from  that  of  two  drdes.  These,  further, 
are  the  only  three  ways  in  which  this  acd- 
dental coinddence  of  data  can  produce  this 
indeterminateness  ;  that  is,  in  other  words, 
convert  the  problem  into  a  porism. 

Wlien  it  Is  considered  that  seTenl  of 
these  topics  form,  in  reality,  branches  of 
large  and  independent  systems  of  in- 
quiry,— and  that  some  of  them,  and  pro- 
bably alli  had  begun  to  take  distinct 
forms,  even  in  Euclid's  time  :  We  can- 
not fail  to  be  impressed  with  a  sense 
of  the  great  mastery  over  his  subject 
which  the  immortal  Greek  displayed  in 
reducing  them  all  to  two  forms  (theorem 
and  problem)  of  enunciation,  and  one 
method  of  demonstration.  It  has  ercr 
been  found,  through  allsuboeqaent  time, 
that  the  composition  of  a  good  boodc  ^ 
*'  Slements*'  on  any  sdentinc  or  titenvy 
subject,  is  more  difficult  than  e?en  origi- 
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nal  inyestigttlon  of  new  trutbt ;  and  no 
class  of  b^ks,  either  in  arts  or  letters, 
hsTe  presented  so  many  failures  as  ele- 
mentary ones.  Such  books  have  been 
attempted  by  all  grades  of  minds,  from 
that  of  him  who  barely  comprehended 
his  subject  in  the  most  confused  manner, 
to  that  of  the  man  of  profound  learning 
and  most  original  powers :  yet,  Euclid's 
**  Elements"  still  stand  as  the  only  so- 
credited  work  for  the  student,  and  the 
only  one  which  does  not  change  its  place 
at  least  once  or  twice  in  an  age  in  public 
estimation.  So  much,  indeed,  is  this 
work  a  stereotype,  that  the  wood -en- 
gravers, when  they  have  no  other  employ- 
ment, engrave  a  set  of  diagrams  for  it, 
as  the  surest  speculation  to  which  they 
can  devote  their  leisure. 

The  want  of  acquaintance  with  the 
more  philosophical  doctrines  of  Aristotle, 
respecting  classiflcation,— or  more  pro- 
bably his  utter  riyection  of  them  for  rea- 
sons before  hinted, — ^has  however,  pro- 
doeed  some  effects  upon  the  composition 
of  the  Elements  of  Euclid,  whieh  will  be 
presently  noticed  In  detail, 

(lb  be  eomiimtud,) 


THS   AlflUCAN   CHVBK   MANIA. 

[From  the  Siib> Report  of  Examiner  Page  to  the 
Ameriean  Commtwloner  of  Patents  for  1849.] 

The  first  impalse  seems  to  hsve  been 
giTSB  by  the  grant  of  a  patent  for  a  ehnm  In 
which  there  were  boxes  upon  opposite  tides 
of  a  common  revolving  dssher,  so  sitnated 
that  as  the  dasher  revolved,  the  box  con- 
taining the  cream,  with  its  open  month 
downwards,  carried  down  a  portion  of  air 
to  the  bottom  of  the  chnm,  and  as  the  month 
of  the  box  inclined  npwarda,  the  air  escaped 
from  it  through  the  mass  of  the  cream,  wliile 
the  box  itself  filled  with  the  cream,  and  as 
It  same  ont  and  revolved  in  the  upper  part 
of  the  ehnm  above  the  cream,  that  eontained 
in  the  box  was  tihrown  ont  and  scsttsred 
into  spray.  Both  the  descent  and  siso  of 
the  box  occasioned  a  commingling  of  the  air 
and  cream,  and  answered  the  purpose  of 
agitation  as  well  perhaps  as  any  form  of 
dasher.  The  Introduction  of  air  plays  no 
chemical  part  in  the  production  of  butter, 
its  separation  from  cream  being  merely  a 
mechanical  process.  And  although  the  atmo- 
spheric chnms  operate  to  a  oonsidersble  ad- 
vantage, yet  it  is  by  means  of  more  thorough 
agitation,  whieh  Is  faicrsssed  greatly  by  the 
diiHision  of  air  thronghont  the  cream.  As 
eaoh  portion  of  air  rises  through  the  eream 
it  forms  a  babble  upon  the  surface  before  it 


escapes,  and  insomeof  Aeatmospheric  drams 
where  the  dasher  is  constantly  submerged, 
the  whole  mass*of  eream  is  converted  into  a 
complete  mass  of  foam.  From  the  success 
of  snch  a  ehnm  as  that  above  named  in  pro- 
ducing butter  in  a  shorter  time  than  other 
chums,  a  most  enthusiastic  speculation  was  at 
once  commenced  upon  atmospheric  chums, 
and  inventive  powers  were  racked  to  mo^ff , 
mystify  and  contort  a  simple  principle,  wttii 
a  view  of  producing  novelties  rather  than 
improvements.  From  the  immense  number 
of  chums  used  thmnghont  the  country  great 
gains  could  not  fail  to  follow  the  monopoly 
of  a  new  and  superior  chum.  The  golden 
prospects  have  tempted  many  Into  the  field, 
and  it  Is  quite  curious  to  observe  in  this  In- 
stance the  natural  drift  of  intellect,  bringing 
the  workings  of  Independent  minds  into  one 
common  channel.  A  patent  was  granted  for 
one  species  of  atmospheric  chum,  but  before 
tide  could  have  been  known  far  beyond  the 
walls  of  the  Patent  Office,  two  other  inven- 
tors, each  and  all  from  dilferent  parts  of  the 
country,  bad  laid  claim  to  the  identical  im- 
provement. One  was  firom  Ohio,  the  second 
from  Illinois,  and  the  third  from  Vermont. 
An  interference  was  accordingly  declared, 
and  no  sooner  had  the  deelrion  been  made 
in  fovour  of  the  patentee  than  three  other 
inventors  were  found  pressing  their  claims 
to  the  same  Invention.  It  presents  an  un- 
precedented case  in  the  history  of  the  Patent 
Office  of  seven  persons,  each  a  htmdfide  in- 
ventor, all  dalndng  the  same  thing  and  about 
the  same  time,  and  all  from  distant  portions 
of  the  country.  This  improvement  consists 
simply  In  boring  a  hole  through  the  entire 
length  of  a  common  upright  chum  dasher, 
and  pladng  a  vdve  either  at  the  bottom 
or  top  of  the  dasher.  This  valve  opens 
downwards,  and  when  the  dasher  is  raised 
with  such  rapidity  that  the  cream  can- 
not follow  up,  the  air  rushes  down  through 
the  valve  under  the  dasher,  and  upon 
the  downward  stroke  the  air  is  pressed 
ont  laterally  and  eoeapes  by  the  side  of 
the  dasher  and  up  through  the  masa  of 
creaas.  It  rsouires  not  a  very  qnldE  aaotioB 
and  but  littie  fores  to  effect  this,  and  the  agl- 
lation  is  most  complete.  A  foil  else  modd 
waa  exhibited  in  the  office  shewing  the  ope- 
ration with  clear  water  only.  Upon  agitatmg 
the  dasher,  the  water  appeared  as  if  in  In- 
tense ebnlUtion.  Another  peculiarity  belongs 
to  this  chum  worthy  of  note.  In  the  com- 
mon chum,  the  dasher  has  to  be  raised  ont 
of  the  cream  at  each  stroke  and  plunged 
down  with  some  force,  and  as  this  scatters 
the  eream,  it  Is  necessary  to  cover  the  chum 
tightiy  and  allow  the  dasher  to  play  through 
a  snudl  hole  in  the  centre  of  the  cover ;  but 
in  this  atmesphsric  churn  the  dasher  is  kept 
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always  under  the  rarfaoe  of  the  liquid,  and 
oonwqnently  there  if  no  splaihiog  of  the 
cream,  and  the  coTer  may  be  left  off  with 
safety,  and  enable  yon  to  watch  the  opera^ 
tion.  A  strong  recommendation  is  its  sim- 
plicity, and  as  one  of  the  inventors  stated,  he 
could  alter  any  common  ehnm  dasher  to  this 
principle  for  twenty-fiTC  cents. 

Prior  to  this  simple  dcTice  for  introducing 
air,  soTeral  complicated  iuTentions  had  been 
patented,  and  many  more  made  and  presented 
to  the  office  to  effect  the  same  purpose.  In 
truth  this  invention  at  first  was  not  con- 
ridered  patentable,  but  after  the  exhibition 
of  its  actual  operation  by  one  of  the  inven- 
tors,  a  different  view  wss  adopted  and  a 
patent  ordered  to  issue.  As  atmospheric 
chums  were  not  new,  the  ground  was 
taken  that  the  use  of  any  known  means  of 
introducing  air  was  not  patentable.  The 
ground  of  action  is  correct  in  itself,  but  did 
not  sppear  applicable  in  the  case  after  a  per- 
sonal explanation  from  the  inventor,  and  an 
exhibition  of  the  operation  and  result  of  his 
invention.  The  patentability  of  an  inven- 
tion frequently  tnms  upon  a  nice  point* 
and  inventions  the  most  novel  sre  sometimes 
the  most  worthless ;  while  again  others  least 
novel  in  appearance,  bearing  the  similitude 
of  common  and  unpatentable  devices,  are 
most  valuable  and  important  in  practice. 
Simplicity  is  the  essence  of  true  iuTcntion, 
and  it  is  often  interesting  to  see,  after  a  mul- 
titiide  of  oomplioated  inventions  to  attain  a 
certain  end,  some  discerning,  or  perhaps  for- 
tunate invantor,  demolish  a  whole  labyrinth 
of  combinations,  and  arrive  at  the  result  by 
means  so  simple  as  alnsost  to  rob  Invention 
of  its  charms.  Such  means  as  one  would 
snppose  should  have  been  the  first  and  not 
the  last  resort.  Mingled  with  the  surprise 
are  oftentimes  feelings  of  regret  and  chagrin 
by  his  competitors,  that  they  had  not  dis- 


ooyered  this  most  obvions  path.    To 
oases  the  words  of  Milton  sre  quite  apropos : 

"  The  invention  all  admired,  and  each  how  he 
To  be  the  Inventor  mined ;  eo  eaey  it  aeemed. 
Once  fonnd,  which  yet  anfoond«  moat  would 

have  deemed 
Imponlblel" 

Such  cases  are  the  most  embarrairing  to 
your  examiners.  If  measured  by  the  length 
and  breadth  of  novdty,  little  is  to  be  fomid, 
while  yet  the  measure  of  utiltty  has  in  no 
way  been  made  to  appear.  But  to  return  to 
the  chums. 

A  modificatbn  of  the  last-named  dram 
has  tteen  patented,  in  which  the  hole  in  the 
dasher  at  the  lower  part  was  large  enough 
to  contain  a  solid  plunger,  fitting  loosely 
within  the  dasher,  which  acts  the  part  of  a 
second  valre.  There  have  been  also  severil 
patents  granted  for  ingenious  forms  of  rotary 
atmospheric  chums.  These  inventors  crowd- 
ed upon  the  office  so  nnmeronsly  that  they 
were  examined  with  the  most  rigid  scrutiny, 
and  on  several  occasions,  actual  demonstia- 
tions  by  experiment  of  making  butter,  was 
required  of  the  applicants,  to  satisfy  the 
office  that  the  inventions  claimed  justified 
their  pretensions  to  be  real  improvements. 
In  most  of  these  cases,  the  results  were  un- 
favourable to  the  inventors  but  in  acme, 
patents  were  ordered  to  issue.  On  one  oc- 
casion an  experiment  was  performed  (hu- 
mourously characterized  by  a  bystander  as 
a  '*  chum  race,")  between  a  patented  and  a 
new  churn.  In  which  they  both  came  out 
alike,  making  butter  from  new  milk  in  two 
minutes  and  a  half.  Such  a  rapid  separa- 
tion of  the  butter,  however,  is  by  no  means 
desirable,  although  this  is  the  general  aim  of 
these  improvements.  We  have  it  upon  the 
highest  chemicsl  authority,  that  butter  made 
so  rapidly  is  not  likely  to  be  so  good  as  that 
which  is  made  slowly. 


ON  TWO  ABMAEKABLU  CUBIC8.      IN  A  LBTTBU  FROM  MB.  LOCKHART  TO  MR.  COCKLB* 

My  Dear  Sh*, — I  have  reoei?ed  your  letter  of  the  26th  Oetober  and  the  Magaiine  which 
accompanied  it.  It  is  beyond  doubt  that  the  equation  which  you  have  been  discussing  has 
two  impossible  roots ;  the  proof  is  beneath.  Your  computations  are  sccurate,  but  the  result 
does  not  agree  with  mine,  which  is  founded  on  Cardan's  rule. 

I  am,  my  Dear  Sir,  faithfully  yours.       Jab.  Lockrart. 

FoMaeloieh,  bff  Sonaw,  Ar^thhtrt,  Oct.  SI,  1850. 

To  Jambb  Cockls,  Eaq.,  Barriiter-at-Law,  Temple,  London. 

[The  Proqf  above  aUuded  fo.] 
Let  a:*- lOx* -I- lOx -2-64163101  »0 1 
taking  away  the  second  term,  and  dividing  by  3,  9,  27, 

y«-2IOy-1171«32403727«0. 

If  the  absolute  term  had  been  ^1372000  » 1171*32403714..  ..two  roots  would  be  equal, 
because 

-J^yi--  -6*75  similarly  with  the  equation 
1372000  '  ^ 
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:tS-3x-i2  where  ^-675; 
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but  the  absoltt^e  term  la  y  is  greater  or  ezoeeds,  althoagh  b/  a  very  imall  qaantity, 
V'l 372000,  and  theriffore  210'  divided  by  the  aqoare  of  the  abtolute  term,  whinh  is 
1372000  0002864923490529  gives  a  resalt  less  than  675,  in  which  case  two  roots  are 
certainly  iinre>il,  as  they  are  in  the  equation  x*~3jr  — 2*000001  bO. 

Hence  the  original  eqaation  has  two  unreal  roots. 

P.S.  On  receifing  the  printed  resalt,  page  330  [n^al  of  the  Ma(pizine,  I  have  ima- 
gined that  the  sign  —  shoald  precede  1452*574879.  If  so,  your  resalt  woald  a^ree  with 
mine.*    Here  is  another  eqattion  of  the  kind : 

,a-8*»+  8*— 2-14683057877559-0. 

it  has  two  impossible  roots.  If  the  last  figare  were  8,  the  two  roots  woald  be  real.  Stop 
■t  what  figare  yoa  please  in  the  absolute  term  and  increase  it  by  a  unit,  the  two  roots  will 
be  impossible. 

[The  following  letter  is  also  well  worthy  of  attention.— -J.  Cocklb.] 

My  Dear  Sir,— I  have  received  your  kind  letter,  and  No.  1405  of  the  MeekanicM*  Maya* 
tine.    Your  theorem  on  the  nature  of  the  roots  of  a  eubie,  pablished  in  the  CambriHgt 

Mmikematieai  Joumalf  is  very  inteesting 

•  *  «  « 

Starm's  rrmainder  might  be  easily  adapted  to  an  equation  of  the  5th  degree,  which  I  dare 
say  you  have  examined.  Has  it  occarred  to  yoa  that  the  eqaation  x^^px^q  is  always  of 
the  lorm  x*  -  {a*  +  Zm^d  +  b*)x  « a*b  +  2ab*,  a  factor  being  x^^ax^b  ?  a  and  b  may  be 
positive  or  negative,  either  or  both  at  pleasure. 

I  am  truly,  dear  Sir, 

Your  obeidient  Serrant, 

jA.lfK8  LOCKHART. 
FMiUKkdeh,  Angwi,  24,  1850. 

Jamxs  Cocklb,  Esq.,  London. 

Mr.  CocKLV  here  subjoins  an  extract  firom  a  letter  of  Mr.  Samubl  Bills  to  him,  dated 
Hawton,  near  Newark- upon-Trent,  Not.  20,  1850. 

"  You  will  excuse  me  if  I  take  this  opportunity  of  pointing  out  to  you  an  error  which 
you  inadvertently  committed  in  applying  your  rule  for  determining  the  nature  of  the  roots 
of  a  cubic  equation  to  Mr.  Lookhart's  celebrated  equation  at  p.  330  of  the  current  volume 
of  the  Mechanict*  Magazine.  I  must  confess  that  I  was  somewhat  startled  when  you 
asserted  that  your  process  gave  a  different  result  to  Mr.  Lockhari*s  criterion.  I  had  also 
tried  it  over  twice  by  my  own  test,  and  found  the  same  reault  as  the  author.  I  was  the 
more  surprised  at  your  conclusion  as  I  had  previoualy  satbfied  myself  of  the  validity  of 
your  rule.  The  error  is,  however,  in  your  mithmetieal froeeee.  Referring  to  p.  330,  you 
will  perceive  that  in  multiplying"  *  *  *  '*  by  70  you  have  omitted  the  nega- 
tive sign  before  the  product "  *  *  *  "  addiig  there,  according  to  your  rule 
at  p.  490,  last  volume,  the  result  is  potitive  which  indicates  one  real  root,  the  same  as  Mr. 
Lockhart's  teet." 
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Specification. 

The  first  of  my  improvemcDts  in  the 
construction  of  permaneDt  ways  consists 
of  what  I  term  my  longituAnal  trough 
sleeper. 

I  make  my  longitadinal  trough  sleepers 
of  cast  or  wrought  iron,  sod  I  fix  the 
rails  firmly  in  the  troughs  of  such  sleepers 
by  means  of  wooden  linings.  Fig.  1  is  a 
transverse  elevation  of  a  pair  of  my  lon- 
gitudinal trough  sleepers,  showing  the 
manner  in  which  the  rails  are  placed  and 


secured  within  the  troughs,  and  also  the 
mode  in  whieh  each  pair  of  sleepers  is 
held  at  a  proper  distance  apart  by  means 
of  transverse  tie- rods,  such  tie-rods  how- 
ever, forming  no  part  of  my  invention. 

Fig.  2  is  a  plan  (upon  a  reduced  scale) 
of  a  portion  of  permanent  way  construct- 
ed and  laid  down  according  to  this  part 
of  my  invention,  and  fig.  3  is  a  side  ele- 
vation (upon  a  reduced  scale)  of  part  of 
a  line  of  rails,  also  constructed  according 
to  this  part  of  my  invention. 


*  Mr.  LocKHABT  U  correct  in  this  luppoiitlon.    I  now  see  that  our  results  anee,  and  that  my  own  Rule 
indicates  the  oKittence  of  two  uiareal  roots.— Jamss  Cocklb,  3,  Pnmp-ooort,  November  4, 1850. 
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In  fig.  1,  a,  a,  a  is  the  east-iron  trough 
of  the  sleeper ;  6  ft  are  side  flanges,  or 
bearing  plates,  which  rest  upon  the  bal- 
last, and  c  c,  is  a  transverse  web  for 
strengthening  the  sleeper.  Each  sleeper 
may  be  cast  with  six  (as  shown  in  fig. 
3,)  or  such  other  number  of  trans- 
▼erse  webs  as  mar  be  deemed  neces- 
sary ;  flf  if  are  wooden  linings  for  fixing 
and  holding  the  rail  R  firmly  in  the 
trough.  I  make  these  lininn  of  wood, 
as  being  the  cheapest  material  possessed 


of  the  requisite  degree  of  elastietty*  but 
of  course  any  other  material  of  sufficient 
durability,  and  having  a  similar  amount 
of  elasticity,  may  be  employed.  I  have, 
in  figs.  2  and  3,  shown  three  sleepers 
supporting  a  single  length  of  rail ;  but 
the  sleepers  may,  if  desired,  be  bdd  down 
close  to  each  other,  so  as  to  be  continuous, 
or  such  od^er  number  may  be  used  for 
supporting  a  length  of  rail  as  may  be 
deemed  requisite. 


Fig.  13. 


^tA..._ 


Fig.  1. 


(rjnfini  _ 


j_o 


u  u 


Fig.  14. 


n 


]     c 


Qi 


1_C 


J 


Fig^2, 

J         I : 


ji 


1 


Fig.  15. 


Fig.  3. 


I  have  in  figs.  2  and  3  shown  the 
wooden  linings  extending  the  length  of 
three  sleepers,  but  the  pength  of  these 
linings  may  be  restricted  to  the  length 
of  the  troughs,  and  I  think  it  better  and 
more  economical  to  do  so. 

The  troughs  shown  in  fig.  1  are  wider 
at  the  top  than  at  the  bottom.  The 
wooden  linings  are  made  so  as  to  fit 
accurately  to  the  raili  and  to  the  sides 
of  the  trough,  and  of  such  thickness,  that 
when  inserted  with  the  rail  in  the  trough, 
they  will  not  descend  quite  to  the  bottom 
of  the  trough.  When  wooden  linings 
are  placed  against  each  side  of  a  rail  (as 
shown  in  fig.  1,)  their  sides  will  assume 

wedge-like  podtioDi  and  being  pressed 


down  towards  the  bottom  of  the  trough, 
the  linings  will  grasn  the  rail  firmly,  and 
hold  it  seourely  in  tne  intended  position. 

I  have  shown  the  troughs  eonstrneted  io 
this  form,  because  I  deem  it  to  be  the  best, 
but  the  sides  of  the  troughs  may  be  made 
Tertical,  and  the  linings  and  rails  secured 
by  means  of  wedges. 

The  transverse  tie-rod  /,  will  be  sufll- 
cient  to  preserve  the  gauge  of  the  line, 
but  by  adding  the  additional  rod  0,  the 
rails  may  be  canted  if  desired,  and  they 
vrill  also  be  thus  held  more  securely  in 
their  intended  positions. 

In  figs.  2  and  3  I  have  shown  the 
rails  connected  together  at  the  points,  and 
secured  by  means  of  iron  fishfis  plaoed  in 
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the  tide  ehannels  of  the  nub,  aocording 
to  the  invention  of  Messrs.  William 
Bridges  Adams,  and  Robert  Richardson, 
this  being,  in  m  j  opinion,  the  best  mode 
of  connecting  rails  for  the  purposes  of 
this  part  of  mj  inTention. 

Fig.  46. 


'.'> 


Another  of  my  improTements  in  the 
constrnetion  of  such  permanent  way  as 
expressed,  consists  of  a  metallic  bearing 

flate  or  chair  sleeper,  the  whole  of  which 
make  of  one  and  the  same  piece  of 
metal. 

One  mode  of  constructing  this  bearing 
plate  is  shown  in  figs.  18,  14  and  15 ; 
figs.  14  and  15  being  upon  a  reduced 
s^e.  This  bearing  plate  consists  of 
a  chair  and  sleeper  made  in  one  piece, 
the  chair  being  made  with  only  one  jaw, 
to  which  the  rail  is  to  be  secured  by 
means  of  bolts,  and  nuts  or  rivets. 

In  the  bearing  plate  shown  in  these 
figures,  A  is  the  chair  or  jaw  already 
mentioned,  strengthened  by  means  of 
webs  marked  m ;  i  t  is  the  base,  or  sleeper 
upon  which  it  is  cast,  the  sleeper  bemg 
cast  with  suitable  webs  or  brackets,  as 
shown  at  /,  fiss.  13  and  15  for  the  pur- 
pose of  strengthening  them.  The  rail  R 
IS  shown  in  figs.  18,  14  and  15,  as  fixed 
to  the  jaw  or  diair  by  means  of  bolts  and 
Bats,  and  when  the  chair- sleeper  is  placed 
at  a  joint  of  the  rails,  the  joint  is  secured 
by  means  of  a  fish,  »,  (seen  in  fig.  18) 
and  a  greater  number  of  bolts  and  nuts 
as  shown  in  figs.  14  and  15. 

The  gauge  of  the  rails  will  in  this  case 
be  preseryed  by  means  of  tic-rods  at- 
tached to  the  chair-sleeper,  either  as 
shown  in  the  figures  or  in  any  other  con- 
yenient  manner. 

A  conugaitd  bearing  plate  made  in 
two  pieces,  is  shown  in  ^f,  46.  When 
so  made,  I  secure  the  rail  between  the 
two  half  plates,  by  bolts  passing  through 
the  rail  and  the  plates,  as  shown  in  the 
figure.    The  parts  of  these  half  plates 


which  are  placed  next  the  rails,  are  made 
to  fit  the  side  channels  of  the  rails,  so 
that  the  upper  lips  of  the  rails  may  have 
bearings  upon  the  plates.  Bearing  plates 
constructed  in  this  way,  when  secured  to 
the  rails  at  the  points,  will  have  a  similar 
efiWet  to  the  fishing  of  them. 

I  connect  these  half  plates  together 
by  means  of  tie  rods  (G,  fig.  46,)  in 
order  to  strengthen  them ;  and  such  rods 
may  be  continued  across  to  the  other 
rail  of  the  railway,  as  before  mentioned. 
Figs.  47  and  48  show  (on  a  reduced  scale) 
a  plan  and  side  view  respectively  of  a 
portion  of  permanent  way  with  similar 
bearing  plates  and  rails  secured  between 
them.  These  plates  may  also  be  laid 
down  either  continuously  or  with  inter- 
vals between  them,  and  they  may  be 
made  either  of  wrought  or  cast  iron,  but 
I  prefer  the  former.  The  bearing  plates, 
lastly  described,  may  be  used  or  applied 
to  other  forms  of  rail,  as  well  as  that 
shown  in  fig.  46. 


MATBBMATIOAI*  PaAIODIOALB. 

(Contlnaed  ftom  pag«  415.) 

XXV.— rAs  Brituh  Diary. 

Origin. — This  periodical  was  pro- 
jected in  the  early  part  of  1787,  and  the 
first  Number  was  issued  at  Birmingham, 
towards  the  close  of  that  year,  under  the 
title  of  "  Diaria  Britarmica ;  or,  the 
British  Diary,  Being  an  Almanack 
for  the  Year  of  our  Lord  1788."  The 
work  was  announced  as  *'  containing  a 
variety  of  useful  and  entertaining  matter 
in  arts  and  sciences,  calculated  in  a  par- 
ticular manner  for  the  improvement  of 
British  Youth  in  the  more  sublime 
parts  of  HATHBMATics."  Nor  do  the 
editors  appear  to  have  spared  any  pains, 
in  order  to  secure  the  services  of  some 
of  the  leading  correspondents  of  the  day 
in  furtherance  of  their  new  undertaking. 
The  following  letter  (for  which  I  am 
indebted  to  Mr.  Henrr  Buckley,  ad- 
dressed to  Mr.  John  Ryley,  of  Bees- 
ton,  not  only  aiFords  confirmation  of  the 
preceding  remark,  but  is  worthy  of  pre- 
servation as  an  evidence  of  the  high 
estimation  in  which  the  future  editor  of 
the  Leeds  Correspondent  was  held  by 
his  contemporaries,  and  of  the  peculiar 
value  attached  to  his  contributions.  I 
do  not  find,  however,  that  Mr.  Ryley 
ever  complied  with  the  request  of  Mr. 
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Taylor,  a  eireumitance  which  will  pro- 
bably find  its  expIaDatton  in  the  intimate 
connection  which  existed  at  this  time 
between  himself  and  the  editors  of  seve- 
ral similar  publications: — 

Sir.^-As  we  have  actaally  agreed  with 
Messrs.  Pearson  and  Rollason,  printers  in 
Birmingham,  to  print  an  Almanack,  which 
we  intend  to  call  «  The  Bnihh  DUuy," 
something  similar  to  the  "  Lady'i "  and 
the  *'  GenHeman't  Diary f"  we  shall  be  glad 
if  yon  will  therefore  be  so  obliging  as  to 
favonr  ns  with  some  mathematical  questions, 
with  their  solutions,  or  other  matter  suitable 
for  such  a  work,  to  come  to  hand  hy  the 
16th  June  at  the  farthest,  and  they  win  be 
most  thankftilly  receiTcd. 
We  are,  Sir, 

Your  rery  humble  Serrants, 

Gboeoi  Taylor  akd  PAETNBas. 

Lo«coe,  Derbyshire, 
May  6,  1787. 

P.S If  you  please  to  favour  us  as 

before,  we  shall  haye  no  objection  to  pay 
the  pottage  of  yours. 

The  opening  address  to  the ''  courteous 
reader"  commences  with  an  eulogium 
on  the  study  of  mathematics,  and  after 
remarking  that  <'  by  its  assistance  wc  are 
enabled  to  penetrate  Into  the  most  dark 
and  occult  secrets  of  nature,*'  deduces 
the  obvious  conclusion  **  that  every  effort 
calculated  to  encourage  or  promote  the 
study  of  polite  literature  and  science, 
how  imperfect  soever  the  performance, 
ought  in  some  measure  to  meet  with  the 
patronage  and  encouragement  of  the 
public.  From  these  considerations  the 
authors  of  the  Brituh  Diary  .... 
have,  through  the  earnest  solicitations 
of  several  learned  correspondents  and 
friends,  been  prevailed  upon  to  under- 
take the  ensuing  annual  publication,  in 
order  to  open  a  larger  fiela  for  our  Bri- 
tish youth  to  display  their  learned  abili- 
ties  in  those  sublime  sciences.**  Corre- 
spondents are  therefore  advised  "  to 
make  choice  of  such  subjects  as  may 
tend  to  illustrate  and  improve  such  dis- 
coveries as  are  likely  to  be  attended  with 
public  utility;"  since  these  are  always 
"  preferable  to  those  dark  and  metaphy- 
sical inquiries "  which  "  bewilder  the 
imagination  in  a  labyrinth  of  uncertainty 
and  error.'*  Notwithstanding  these  pre- 
cautions on  the  part  of  the  conductors, 
the  British  Diary  was  not  destined  to 
enjoy  a  long  existence,  for  it  was  dis- 
continued with  **  the  ninth  Almanack 


published  of  this   kind,**  for  the  year 
1796. 

Editor 9. — The  first  seven  numbers 
were  edited  by  Mr.  John  Cotes  and  Mr. 
George  Taylor;  the  last  two  numbers 
by  Mr.  John  Cotes  and  Mr.  Patrick 
Hall. 

Contents, — The  usual  contents  of  each 
number  partake  of  the  same  general 
character  as  the  Lady^s  and  Gentleman's 
Diaries  of  the  same  period.  The  Jirst 
part  consists  of  an  Almanack  and  Ephe- 
meris  for  the  year ;  a  list  of  Festivals ; 
Aspects  and  Weather ;  Time  of  High 
Water ;  Chronological  Notes ;  Astrono- 
mical Characters;  Eclipses;  Equation 
of  Time ;  and  occasionally  a  Table  of 
Minutes,  or  the  residue  of  the  Planets' 
places ;  &c ,  &c.  The  second  portion 
comprises  New  Enigmas,  Charades,  Re- 
busses,  Paradoxes,  Anagrams,  Queries, 
and  Answers: — in  the  first  Number  the 
space  afterwards  devoted  to  Answers  was 
occupied  by  a  selection  of  "  Miscellane- 
ous Poetry,'*  consisting  of  "  The  Dying 
Rake*s  Soliloquy,**  *<  Happiness,"  "  Oo 
Innocence.*'  "Friar  Philip's  Geese,  a 
tale  from  La  Fontaine  ;**  &c.  The  third 
portion  contains  mathematical  ques- 
tions and  answers,  with  occasional 
emendations  and  editorial  remarks. 
Much  of  the  poetry,  so  called,  is  of  a 
very  ordinary  character,  especially  the 
answers  to  iixe  enigmas,  &c.,  in  which 
some  of  the  contributors  would  seem  to 
have  exerted  themselves  in  order  to  set 
at  defiance  all  the  ordinary  rules  of 
rhythmical  composition.  Here  and  there 
a  few  meritorious  efforts  might  be 
pointed  out,  which  are  indeed  rendered 
conspicuous  enough  by  their  position  ; 
and  m  several  of  the  later  numbers  there 
is  evidence  of  a  gradual  improvement  in 
the  quality  of  the  articles  inserted.  Mr. 
John  Fildes,  schoolmaster,  of  Liverpool, 
contributed  many  of  the  prise  enigmas, 
some  of  which  exhibit  no  mean  skill  in 
the  art  of  hiding  a  subject  Several  of 
the  contributions  by  Messrs.  Nield,  Rim- 
mer,  Sheridan,  Savage,  Norris,  and 
Kemp,  are  also  superior  to  the  genera- 
lity ;  but  the  majority  evince  abundant 
proof  of  the  very  low  standard  which 
regulated  the  insertion  of  communica- 
tions to  this  department. 

Almost  similar  remarks  apply  to  that 
portion  of  the  work  devoted  to  philooo- 
phical  queries,  &c.  But  few  of  the 
inquiries  or  answers  present  anything  to 
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interest  or  inBtmet  tbe  general  reader, 
and  although  the  earlier  nambers  con- 
tain some  interesting  subjects,  tbe  an- 
swers returned  display  no  great  amount 
of  philosophy ;  whilst  tbe  latter  queries 
consist  chiefly  of  explanations  of  what 
tbe  contributors  considered  to  be  either 
contradictory  or  difficult  passages  of 
Scripture.  On  tbe  whole,  it  may  be 
remarked  that  the  Editors  did  not  suc- 
ceed in  producing  a  miscellaneous  depart- 
ment equal  to  that  of  several  con- 
temporary periodicals,  whilst  even  the 
best  of  these  are  far  inferior  in  point  of 
originality,  elegance,  and  utility,  to  the 
selections  now  annually  issued  in  the 
pages  of  tbe  Lady's  and  Gentleman's 
Diary, 

Questions — The  mathematical  ques- 
tions proposed  and  answered  in  this  peri- 
odical amount  to  144,  including  a  col- 
lection of  17  in  No.  1,  which  were 
transferred  into  the  pages  of  the  Diary 
from  the  British  MisceUany^  a  serial 
projected  in  1780,  and  discontinued  with 
the  first  number.  Besides  these,  a  selec- 
tion of  18  ouestions  were  left  unan- 
swered on  tne  discontinuance  of  the 
work,  most  of  which  were  re-proposed 
and  solved  in  Whiting's  Mathematical^ 
Geometrical^  and  Philosophical  Delights. 
This  proceeding,  however,  did  not  meet 
with  the  approbation  of  the  proprietors 
of  the  Diary,  and  I  am  informed  by 
Mr.  Henry  Buckley,  on  the  authority  of 
the  late  Mr.  John  Lutterworth,  that  they 
afterwards  disposed  of  the  questions  to 
Mr.  Knowles,  one  of  the  proprietors  and 
editor  of  tbe  Liverpool  Student,  for  tbe 
sam  of  2^. ;  and  they  accordingly  form 
the  first  set  of  questions  in  that  valuable 
work.  The  contributors  to  the  British 
Diary  were  never  very  numerous,  yet 
at  times  the  names  of  some  of  the  lead- 
ing mathematicians  of  the  day  appear  in 
its  pages.  Several  able  contrioutions 
from  Mr.  Moulsdale  and  Dr.  Dalton  may 
be  seen  in  the  earlier  numbers,  and  the 
final  portions  are  enriched  by  the  re- 
searches of  Messrs.  Todd,  "Mancu- 
niensis"  (Holt),  Buchanan,  Brookes, 
Knowles,  and  the  late  Dr.  Gregory,  then 
*'  Assistant  at  Mr.  Weston's  Boarding- 
school,  Taxley,  Hants.**  The  subjects 
embraced  by  the  questions  include  the 
whole  range  of  mathematical  science  as 
then  understood,  and  many  solutions 
might  be  instanced  as  exhibiting  fair 
specimens   of   the  usual  style  of  the 


Eeriod.  Tbe  work,  however,  contains 
ut  few  original  theorems  or  problems  of 
importance*  and  It  is  to  be  regretted  that 
many  of  the  best  investigations  are  con- 
siderably disfigured  by  the  very  indif- 
ferent manner  in  which  the  work  Is 
printed. 

Ques.  3  (No.  1), requires  "tbe great- 
est equilateral  triangle  that  can  be  taken 
out  of  a  given  square;'*  an  inquiry 
which  readuy  suggests  the  corresponding 
problem,  "  To  inscribe  an  equilateral 
triangle  in  a  given  square,  so  as  to  have 
an  angular  point  at  one  angle  of  tbe 
square.'*  Tne  latter  problem  has  been 
constructed  by  three  very  elegant  me- 
thods in  the  MS.  remains  of  that  distin- 
guiibed  geometer,  the  late  Mr.  J.  H. 
Swale. 

Ques.  17  (No.  1),  gives  '*  the  inclina- 
tion of  the  plane  of  the  Theodolite  with 
tbe  horison,  to  find  the  greatest  error 
that  can  happen  in  taking  an  angle.'*  It 
was  proposed  by  Mr.  Ralph  Dutton  and 
answered  by  Mr.  Moulsdale. 

Ques.  11  and  13  are  proposed  and 
solved  by  Mr.,  afterwards  Dr.  Dalton ; 
the  latter  requires  the  initial  velocity 
with  which  a  ball  must  be  projected  from 
an  eminence  to  reach  the  Antipodes, 
neglecting  the  resistance  of  the  air ;  and 
the  former  computes  the  distance  of  a 
star  from  the  sun  when  the  latitude  and 
annual  parallax  are  given. 

Ques.  19  by  Mr.  Joseph  Hall,  requires 
"the  greatest  semicircle  that  can  be 
inscribed  in  a  given  square  ;**  a  problem 
which  is  neatly  constructed  and  demon- 
strated by  Mr.  Holt,  of  Manchester, 
under  his  usual  signature  "Mancuni- 
ensis." 

Ques.  21  relates  to  Equation  of  Pay- 
ments, and  was  proposed  by  Mr.  Joseph 
Hall  apparently  at  the  instance  of  Af  r. 
Thomas  Todd,  who  in  a  scholium  to  his 
solution  charges  Dr.  Hutton  with  "  very 
uncivilly,  and  very  improperly  suppress- 
ing the  scholium  to  (his)  solution  in  the 
Lady* 9  Diary  for  1789  ....  for 
no  other  reason  than  that  it  contradicted 
his  crude  remarks  on  Equation  of  Pay- 
ments in  tbe  5th  and  6th  editions  of  his 
Arithmetic." 

Mr.  Todd  seems  to  have  been  a  some- 
what troublesome  correspondent,  and 
extremely  fond  of  a  dispute.  For  up- 
wsjrds  of  thirty  years  almost  everjr  perio- 
dical bears  ample  testimony  to  his  con- 
troversial    disposition,     and    although 
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considerable  space  was  frequently  allowed 
him,  he  does  not  appear  to  have  been 
gratified  in  this  respect  to  the  extent  of 
his  wishes ;  for  at  the  close  of  his  solu- 
tion to  Qu?s.  45  in  this  Diary ^  omitted 
in  the  first  imtanee  by  the  compositor ^ 
and  c^terwards  inserted  by  request,  he 
adds,  '*  I  sent  this  question  and  solution 
to  the  Lady^s  Diary  in  the  year  1787, 
which  they  would  not  publish,  because 
the  person  that  disputea  with  me  was 
their  correspondent  John  Jackson." 

Ques.  25  determines  the  place  where 
a  conical  piece  of  timber  must  be  cut  so 
as  to  measure  the  most  possible :  a  con- 
siderable number  of  similar  investiga- 
gations  may  be  seen  in  Dr.  Huttoo's 
mensuraiion  and  several  more  recent 
publications. 

Ques.  38,  by  *'  Mancuntensis,**  gives 
"the  angles  and  sum  of  sides  of  any 
plane  triangle,  to  construct  it."  Elegant 
constructions  are  given  by  Messrs.  P. 
Hall,  Buchanan,  and  the  proposer,  who 
observes  he  was  not  previously  aware  of 
its  appearance  as  Ques.  44  in  the  Mathe- 
matician of  1751. 

Ques.  44  determines  the  fluent  (integ- 
ral) of  the  expression 

dM 
^log.  i.; 

it  was  twice  proposed  by  Mr.  B.  Waughf 
and  in  No.  4  a  solution  was  furnished  by 
"  Virtuoso  r 

Ques.  54  proposed  by  Mr.  W.  Salter, 
and  answered  by  Mr.  James  Ashton, 
inscribes  the  greatest  ellipse  possible 
between  the  peripheries  oi  two  given 
concentric  circles. 

Ques.  58  and  59  give  the  "radii  of 
two  circles  inscribed  in  a  triangle  touch- 
ing each  other,'*  together  with  other 
requisite  data  to  construct  the  triangles ; 
they  are  proposed  by  "  Mancunlensis,** 
and  answered  by  Mr.  Samuel  Banyard, 
of  Great  Yarmouth. 

Ques.  70  relates  to  exchange,  and  is 
proposed  by  Mr.  Todd  under  the  signa- 
ture '*  Philalethes  Cleasbyensis,"  in 
consequence  of  its  being  "  taken  out  of 
Clare's  Introduction  to  Trade  and 
Business,  put  into  two  books  of  arith- 
metic, and  false  solutions  given  in  each 
book ;  after  this  sent  it  to  the  Lady*s 
Diary ^  which  also  solved  it  false.*'  Mr. 
Todd  remarks  that  the  solution  to  this 
question  (894)  in  the  original  Diary 


contains  two  errors  which  nearly  com- 

Kensate  each  other ;  and  this  appears  to 
ave  been  Professor  Leybourn's  opinion 
— for  in  his  edition  of  the  Diaries^  voL 
iii.,  p.  200,  he  has  suppressed  the  origi- 
nal solution  by  Mr.  A.  Whitehouse,  of 
Wolverhampton,  and  has  inserted  Mr. 
Todd's  solution  from  the  British  Diary 
verbatim  under  Mr.  Whitehouse**  name, 
without  the  least  acknowledgement  to 
whom  the  correct  solution  was  due  ! 

Ques.  73  and  74  relate  to  the  con- 
struction of  triangles  from  given  data ; — 
they  were  proposed  by  Mr.,  afterwards 
Professor  Leyoourn,  respecting  which 
Ferdinand  remarks  that  the  last  "  is  the 
very  same  as  Prob.  54,  Simpson's  Sdect 
Exercises" 

Ques.  95,  Prize  1794,  is  proposed  by 
Mr.  John  Brookes,  of  Leeds,  and  re- 
quires "  from  a  given  point  P,  to  draw 
two  right  lines  PA,  PB,  making  a  given 
angle  APB,  and  meeting  a  right  line, 
and  the  periphery  of  a  circle,  both  given 
in  position  in  A  and  B  respectively  ;  so 
that  the  ratio  of  PA  to  PB  may  be  the 
greatest  or  least  possible."    An  elegant 

geometrical  solution  is  given  in  the  Diary 
y  Ferdinando  and  the  proposer:  the 
problem  itself  is  a  generalization  of  Prob. 
3,  page  42,  Burrow's  Diary^  1776,  and 
the  case  of  the  rectangle  also  forms  Pro- 
blem 5  of  the  same  paper. 

Ques.  106  gives  ''the  ratio  of  two 
sides  of  a  triangle  inscribed  in  a  given 
circle,  to  determine  the  triangle  when 
its  area  is  a  maximum."  It  was  origi- 
nally proposed  by  Mr.  G^rge  Sander- 
son as  Ques.  768  in  the  Laifys  Diary 
for  1780,  and  a  solution  was  famiahea 
to  the  Diar^  for  1781  by  Mr.  Henry 
Clarke,  which  Mr.  Sanderson,  in  Bur- 
row's Diary  for  1762,  p.  48,  designated 
as  a  *'  false  and  pretended  answer."  An 
amended  solution  was  given  in  the 
Lady's  Diary  for  1782,  and  an  alge- 
braical one  also  appeared  in  Burrow's 
Diary  for  1 783.  Mr.  Brookes  gave  a 
solution  to  the  question  as  here  proposed, 
and  an  elegant  "additional"  investiga- 
tion by  Dr.  Wallace  may  be  seen  in 
Leybourn's  Diaries,  vol.  iv..  pp.  377-9. 
Ques.  108,  by  Ferdinando,  requires 
"  to  determine,  geometrically,  two  lines 
in  a  given  ratio,  so  that  if  a  given  line 
(L)  be  added  to  each,  the  rcclangle  of 
the  compound  lines  shall  be  of  a  gives 
magnitude."  Good  soitttiottt  wet«  fv 
nished  by  Messrs.  Brookes  aud  SauL 
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This  question  is  a  case  of  No.  60,  Buv' 
row's  Diary  for  1781,  to  which  a  sola- 
lion  was  furnished  by  Mr.  Jeremiah 
Ains worth,  of  Manchester,  grandfather 
to  the  gifted  noYelist,  the  present  Wil- 
liam Harrison  Ainsworth,  Esq.  The 
generalised  problem  in  all  its  eases  is 
very  ably  and  fully  treated  in  the  MSS. 
remains  of  the  late  Mr.  J.  H.  Swale. 

Ques.  Ill,  Prize  1795,  is  proposed  by 
Mr.  I.  Waters,  and  answered  by  Casia 
Broom wott  {Isaac  iZow^ftom),  Messrs. 
Fildes,  Brookes,  and  Elliott ;  it  demon* 
strated  the  followinff  property :  if  a  semi- 
circular arc  be  divided  into  any  two  parts 
AP,  PB,  and  these  parts  be  bisected  in 
C  and  D;  then  if  AC,  AD,  BC,  BD, 
be  joined  (A  ACB)«  +  (aADB)«=R*. 
Several  other  properties  of  the  diagram 
are  pointed  out,  but  they  scarcely  pos- 
sess sufficient  interest  to  merit  transcrip- 
tion. 

Ques.  127,  Prise  1796,  is  proposed  by 
Mr.  Brookes  and  answered  by  Mr.  Row- 
bottom  and  the  proposer ;  it  demonstrates 
the  following  property  of  the  triangle: 
'^ABG  is  a  triangle,  whose  angles  at  the 
base  are  both  acute.  Now  if  a  right  line 
proceed  from  D,  the  middle  of  the  base, 
makiog  an  angle  therewith  equal  to  the 
complement  of  half  the  difference  of  the 
angles  at  the  base,  and  perpendiculars 
BG,  CH,  be  demitted  thereon  from  the 
angular  points  B,  G,  and  CD  joined ; 
then  the  triangles  DGB,  DHC  will  be 
equal." 

The  only  question  of  importance  in 
the  selection  left  unanswered  has  been 
noticed  in  the  account  of  Whiting's  iS'ei- 
entiftc  Reesptaeie,  current  volume,  page 
367,  Ques.  256. 

Contributors, — Messrs.  Ashton,  Ban- 
vard,  Brookes,  Buchanan,  Barr,  Car- 
lisle, Carwithen,  Clark,  Cock,  Cross, 
Dalton,  Dixon,  Dutton,  Elliott,  Ferdi- 
nando,  Fildes,  Fletcher,  Gregory,  Hall 
(J,  and  P.)»  Hulland,  Jackson,  Keith, 
kemp,  Knowles,  Leybourn,  ''Mancu- 
niensis,"  Manifold,  Marsden,  Moulsdsle, 
Needham,  Nield,  Norris,  Nuttall,  Row- 
bottom,  Salter,  Sapcoat,  Saul,  Savage, 
Sheridan,  Shipsides,  Simpson,  Smith, 
Swift,  Todd,  &c.,  &c. 

Publieation, — The  publication  took 
place  annually,  about  November  in  each 
year;  four  of  the  first  numbers  were 
issued  at  *'ninepence,"  and  the  rest  at 
**  one  shilling**  each.  All  the  work  was 
'Sprinted  and  sold  by  Thomas  Pearson, 


Birmingham,"  and  sold  by  "  Champante 

and  Whitron,  Jewry-street,  London." 

Thos.  Wilkinson. 
Barnley,  Lancashire, 
Mot.  so,  1860. 

Errmta. 
Page  414,  Bx.  4,  series^  ftir 


read 
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WORDS    "SHAPB     AMD     CONriOURATION. 

Court  of  QiMtfa's  BsneA.— Nov.  27,  1850. 
Sittings  in  Banco. — Be/ors  Mr.  Jnsties 
Pattesont  Mr.  Justice  OolsridgSf  Mr. 
Justice  Wightman,  and  Mr,  Justice 
Brie. 
RooBRs  AKD  Another  v,  Dritrr. 

The  plaintifis  in  this  case  were  jointly 
interested  in  ■  design  for  making  and  venti- 
lating bricks.  The  design  had  been  regis- 
tered porsoant  to  the  statute  (6  and  7  Vic, 
c  65).  In  an  action  npon  an  agreement  by 
which  the  defendant  was  to  have  the  use  of 
the  invention  and  to  pay  an  annual  royalty 
of  7s.  6d.  per  thoasand  for  the  first  million, 
6s.  per  thousand  for  the  second  million,  and 
Ss.  per  thoasand  afterwards,  a  verdict  passed 
for  the  plaintiffs.  Mr.  Gray,  for  the  defend* 
ant,  having  moved  for  a  new  trial  on  the 
ground  that  the  invention  was  not  a  new 
and  original  design  within  the  meaning  of 
the  Designs  Act. 

Mr.  Alexander,  Q.C.,  and  Mr.  Selfe,  now 
showed  cause  contra.  The  question  in  this 
case  is,  whether  the  owner  of  an  invention, 
even  though  he  might  have  obtained  a  patent 
for  it,  may  not  abridge  his  rights  by  register- 
ing it  under  the  Designs  Act — wheti^r  he 
may  not  content  himself  with  three  years* 
benefit  from  it,  instead  of  fourteen.  Mr.  Jus- 
tice Patteson  said  at  the  trial,  "  Surely  he 
may  abridge  his  rights ;  and  does  it  He  in  the 
defendant  to  say  it  never  was  a  subject  of 
registration  after  he  had  signed  an  agree- 
ment treating  it  as  snch  ?'*  It  wss  proved 
by  uncontradicted  witnesses  that  the  design 
was  useful.  The  invention  consists  in  the 
"  ihspe  and  configuration,*'  and  is  useful ; 
it  is,  therefore,  not  affected  by  5  and  6  Vie., 
e.  100,  which  applies  to  ornamental  articles 
of  manufacture  only. 

Mr.  Gray  having  been  heard  in  support  of 
the  rule. 

The  Court— The  useful  purposes  to  which 
the  bricks  are  applicable  are  sU  the  result 
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of  thmr  "b1mip«  and  oonfignration " — the 
iiiTfntion,  therefore,  conei  within  the  Tcry 
words  of  the  Hegisi ration  of  Designs  Act. 
The  question  does  not  arise  whether  it  might 
hare  been  made  the  subject  of  a  patent ; 
but,  without  deciding  either  one  way  or  the 
other,  there  seems  no  reason  why  a  man, 
who  from  the  small  value  of  a  thing  does 
not  wish  to  incur  the  expense  of  a  patent, 
should  not  be  at  liberty  to  register  it  as  a 
design,  if  it  is  within  the  terms  of  the  Act. 
The  rule  must  be  dischsrged. 


•PICiriCATTOMS  or  BN6L18H  PATBNT8 
■NEOLLED  DURING  THE  WBBK  ENDING 
DECEMBER   5,    1850. 

William  Radlby,  chemical  engineer, 
and  Frederick  MBTEB,oil  merchant,  both 
of  Lambeth,  Surrey.  #br  improvements  in 
treating  fatty  f  oUaginoue,  retinoue,  bitumi- 
none,  and  eeroue  bodiee  in  the  manufacture 
and  appUeaiion  of  them,  and  of  their  com* 
ponent  and  euieidiary  products,  together 
with  the  apparatus  to  be  employed  therein, 
to  new  and  other  useful  purposes.  Patent 
dated  May  25,  1850. 

This  specification,  which  the  patentees 
justly  style  a  "  Toluminous  "  one,  is  divided 
into  eight  *'  capitals,"  each  of  which  is  again 
subdivided  into  sections.  We  give  the  heads 
of  the  invention,  which  will  suffice  to  convey 
a  general  idea  of  the  various  improvements 
described  and  claimed  by  them. 

1.  The  depuration  and  debasement  of  oils 
and  fats,  tbe  distillation  of  the  debased  oils 
and  fats,  and  the  application  of  the  results 
of  these  several  processes  to  lubrication, 
combustion,  and  saponification. 

2.  The  procuration  of  oils  and  adipose 
matters  from  bones,  animal  flesh,  the  refuse 
and  offal  of  slaughterhouses,  fish-blubber, 

&C. 

3.  The  production  of  insoluble  sosps  of 
lime,  baryta,  strontia,  alumina,  magnesia, 
and  metallic  oxides,  generally  and  respec- 
tively, in  combination  with  oily,  fatty,  and 
butyraceotts  bodies,  or  any  of  them ;  their 
depuration  from  glyceric  and  butyric  acids, 
and  decomposition,  with  the  formation  of 
soluble  sosps  applicable  to  general  pur- 
poses, and  of  '*  candle  block  "  to  the  manu- 
facture of  candles,  whilst  the  economized 
glycerine  is  devoted  to  various  useful  appli- 
cations which  are  enumerated. 

4.  Tbe  acquisition  and  use  of  "  elaio- 
stearinr,"  otherwise  "stearoptine,"  or  the 
fatty  matter  from  the  berry,  or  beans  of  the 
"theobroma  cacao"  or  cocoa-yielding  fruit, 
and  tbe  application  of  the  subsidiary  '*  marc" 
from  which  the  oil  has  been  expressed  to 
the  manufacture  of  powders  or  pastes  of 
oocoa,  chocolate,  and  broma  of  a  new  kind, 


denominated  "bromage,"  whilst  the  ex- 
pressed fatty  or  oily  matter,  called  by  the 
patentees  "  theobromine,"  is  applied  to  the 
manufacture  of  candles  and  other  useful 
purpose;. 

5.  The  purification  and  adaptation  of 
glycerine  and  lypine,  the  hydrated  oxides  of 
glycerule  and  lypule,  together  with  alkaline, 
earthy  and  oxydic  glycerates  and  sulpho- 
carbono  and  phospho-glyoerates  to  new  and 
useful  purposes. 

6.  Tbe  production  of  a  series  of  com- 
pounds from  the  component  acids  of  fatty, 
resinous,  oleaginous,  bituminous,  and  cerous 
bodies,  or  their  derivatives,  by  double  de- 
composition, and  alkaline  earthy  or  metallic 
salts,  or  by  the  combination  of  them,  or 
any  of  them,  with  the  bases  of  such  salts 
generally  and  respectively,  together  with 
the  application  of  such  products  either /mt 
se  or  in  combination  with  other  rennous, 
oleaginous,  fatty,  bituminous  and  cerous 
bodies,  or  any  of  them,  to  the  manufacture 
of  atmofuge  and  hydrofuge  compounds  to 
be  employed  as  lackers,  Japans,  and  var- 
nishes, in  making  printers'  ink,  smear  cloth 
for  pistons,  &c.,  snd  for  varions  other  pur- 
poses. 

7.  The  combination  of  organic  acidi  with 
alkaline,  earthy,  and  metallic  bases,  and  of 
organic  colouring  matters  with  these  several 
belies,  and  their  application  per  se,  or  du- 
solved  in  suitable  menstrua,  to  the  purposes 
of  printing,  calico  printing,  paper,  leather, 
and  wood  staining,  dyeing:,  and  polychroma- 
tic embellishments  generally. 

8.  This  division  contains  descriptions  of 
apparatuses  employed  in  carrying  out  parts 
of  the  invention,  such  apparatus  being  deno- 
minated respectively  the  **  aero-dynamie 
extractor,"  the  "  atmo-dynamic  extractor,'' 
and  the  "  electro-depnrator." 

Alfrbd  Vincent  Nbwton,  of  Chancery- 
Isne,  mechanical  draughtsmsn.  Etr  im- 
provements in  couplings  for  carriages,  and 
in  the  attachment  of  wheels  to  axles,  (Being  a 
communication.)  Patent  dated  May  28, 1850. 

Claims  1.  (In  relation  to  the  method  of 
connecting  the  front  sxletree  with  the  other 
parts  of  carriages.)  Tbe  employment  of 
a  plate  affixed  to  the  lower  side  of  the  bolster 
and  made  to  interlock  with  a  plate  attached 
to  tbe  upper  side  of  the  axletree  by  means 
of  a  flange  on  the  bolster  plate  provided  vrith 
notches  to  receive  projections  on  the  axletree 
plate.  When  this  improved  coupling  In  em- 
ployed, the  front  sxletree  can  only  be  de> 
tached  by  removing  one  of  the  wheeU  and 
bringing  the  axle  under  tbe  carriage  in  a 
position  at  right  angles  with  that  occupied  by 
it  when  both  wheeh  are  attached. 

2.  (In  relation  to  connecting  the  vrhiffle 
tree  to  carriages.)      The  employment  of 
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stops  or  blocks  cast  upon,  or  otherwise  af- 
fixed to  two  pUtes  (one  attached  to  the 
whiffle  tree,  the  other  to  the  carriage,)  in 
such  manner,  that  when  the  two  are  joined 
by  a  central  bolt  they  maj  interlock,  with  the 
privilege  of  a  certain  amount  of  play  or 
traverse.  To  secure  this  traverse,  the  stops 
are  formed  segmentwise;  each,  however, 
being  less  than  the  fourth  part  of  a  circular 
plate.  The  advantage  of  this  form  of  con- 
nection is,  that  even  if  a  trace  breaks,  or 
unhitches,  the  interlocking  of  the  plates  ob- 
viates any  hindrance  to  the  draught,  and 
renders  one  trace  as  efficient  as  two. 

3.  (With  reference  to  the  attachment  of 
the  bt>ws  used  in  opening  or  closing  the 
caleche,  or  head  of  a  carriage.)  The  com- 
bination of  a  shaft  connecting  the  bows  on 
each  side  of  the  carriage  head,  with  an  ope- 
rating bar,  for  the  purpose  of  permitting 
the  occupant  of  a  carriage  to  lock  or  unlock 
the  bows  from  the  inside,  and  thus  open  or 
close  the  caliche  at  pleasure. 

4.  (In  connecting  wheels  to  axles.)  The 
employment  of  a  hook,  and  spring  and  bolt 
in  combination  with  a  groove  in  the  axle,  or 
the  equivalents  of  either,  or  any  of  them. 
This  method  of  connection  dispenses  with 
the  employment  of  linch  pins.  The  bolt  is 
for  the  purpose  of  raising  the  hook  from  the 
groove  into  which  it  takes,  to  admit  of  the 
wheel  being  readily  removed.  In  a  modifi- 
cation described  by  the  patentee,  the  posi- 
tion of  the  groove  is  reversed. 

5.  (In  relation  to  connecting  those  parts 
of  wheels  which  receive  the  shock  with 
those  which  play  upon  the  axles.)  The  in- 
troduction within  the  hub,  of  springs,  com- 
poied  of  blocks  of  India  rubber  to  resist 
and  da  itroy  the  shock  and  concussions  caused 
by  the  rolling  of  the  wheel  on  an  uneven 
surface.  The  combination  of  discs  with  the 
box  or  axle,  and  other  parts  of  the  wheel 
for  forming  the  spring  chamber,  and  as  a 
support  to  the  wheel.  Also  a  disc  within 
the  spring  chamber,  operated  on  by  set 
screws  from  the  exterior,  for  the  purpose  of 
regulating  the  elasticity  of  the  spring,  and 
for  increasing  oi  diminishing  tlie  space  al- 
lowed for  the  lateral  expansion  of  the  spring. 

Jambs  Asbwobth,  of  Rochdale,  Lan- 
caster, manufacturer,  and  Thomas  Mit- 
chell, of  the  same  place,  manager.  For 
certain  improvements  in  machinery  or  ap- 
paratus/or preparing,  spinning ^  and  treov- 
inff  cotton,  wool,  and  other  fibrous  materials. 
Patent  dated  May  29,  1850. 

Claims. — 1.  With  reference  to  the  ma- 
chines commonly  known  as  "billys," 
"jacks,"  and  "mules,"  the  application  of 
a  spring  catch,  with  a  hook-shaped  recess 
formed  therein  for  the  purpose  of  detaining 
the  carriage  when  run  out. 


2.  The  use  of  a  wire  or  other  iastruttieiit 
which  detects  the  undue  absence  of  a  weft 
thread,  by  being  brought  into  such  a  situa* 
tlon  that  the  said  thread  shall  loop  upon  it 
if  in  its  proper  position,  but  which,  in  con- 
Junction  with  suitably-arranged  apparatus, 
allows  the  loom  to  be  stopped  if  the  thread 
be  absent 

3.  The  use  of  a  motion  obtained  by  con 
necting  the  yam  or  the  cloth  with  any  suita- 
ble working  part,  fbr  the  purpose  of  govern- 
ing the  giving  off  of  the  waq»  or  taking  up 
of  the  cloth. 

4.  The  use  of  an  intermediate  apparatus 
connecting  the  stop  motion  of  looms  to 
those  parts  by  which  the  stopping  is  imme- 
diately effected,  whether  such  stop  motion 
be  applied  to  the  weft  or  warp  threads,  or 
consist  simply  of  hand  gear. 

5.  The  application  of  a  catch  placed  la 
connection  with  any  snitsble  part  of  the 
apparatus  used  for  stopping  the  loom,  so 
arranged  as  to  hold  the  slay,  or  an  attach- 
ment thereto,  when  desired,  in  order  to 
arrest  the  motion  thereof. 

Jonathan  Harlow,  of  Birmingham. 
For  improvements  in  the  manufacture  of 
bedsteads  and  other  articles  for  sitting  or 
reclining  on.    Patent  dated  May  30, 1850. 

The  improvements  specified  are-* 

1.  Attaching  parts  of  wrought  iron  joints 
to  solid  or  tubular  iron  piUart  or  posts  of 
bedsteads,  by  means  of  cast  iron  nin  in 
around  them. 

2.  Fixing  parts  of  wrought  iron  joints  to 
side,  head,  or  foot  rails,  tubular  or  solid,  by 
welding. 

3.  Attaching  parts  of  dovetailed  jointa  to 
pillars  or  posts  of  bedsteads  by  soldering  or 
brasing. 

4.  Attaching  the  fastenings  of  rails  to  the 
posts  by  forming  them  with  a  ring,  which  ia 
heated  and  passed  over  or  on  the  post— the 
cooling  of  the  metal  contracting  it  and 
making  a  secure  fastening. 

5.  Applying  ornaments  to  the  head  or 
foot  ends  of  iron  bedsteads.  This  has  been 
hitherto  done  by  casting  ornaments  on  the 
iron  itself;  but  ornaments  of  a  bolder  lund 
are  now  proposed  to  be  applied  by  combin- 
ing them  with  the  wrought  iron  parts,  and 
then  finally  securing  the  whole  by  otiwr  and 
additional  castings. 

6.  The  employment  of  eye  pieces  and 
castings  to  fasten  the  ends  of  bedsteads. 

7.  The  construction  and  arrangement  of 
stretchers,  in  which  they  are  brought  to  a 
state  of  tension  by  means  of  serews,  or  of  a 
system  of  levers. 

8.  The  combination  of  wooden  pillars  or 
posts  with  metal  rails. 

No  claims. 

Edwtn  John  Jbpfbet  Dixon,  of  th« 
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Royal  Slate  Qoarrioiy  Bryntafood,  near 
Bangor,  North  Walei.  For  imprc/o^menU 
m  the  mmoffacture  of  nnk»  and  other  artu 
eUt  of  slate  and  etone.  Patent  dated  May 
30.  1850. 

The  machinery  employed  by  Mr.  Dixon 
for  redociog  the  rough  blocks  preTious  to 
their  being  manufactured,  consiiti  of  a  set 
of  saws  from  10  to  18  feet  long,  attached  to 
the  sides  of  a  beam  of  45  feet  in  length  and 
1  foot  square,  to  wliichan  alternating  move- 
ment is  communicated  by  suitable  cranked 
gearing.  This  beam  is  supported  on  rollers 
which  have  their  bearings  on  levers  whose 
fulcrum  is  in  the  framing  of  the  machine ;  it 
is  also  guided  laterally  by  rollers  longer  than 
the  beam  is  deep.  Connected  to  each  of 
the  free  ends  of  the  levers  is  a  rod,  the  upper 
end  of  which  is  attached  to  a  second  lever, 
on  which  slides  a  counterweight :  this  serves 
to  balance  the  saw  beam,  and  by  a4justing 
this  weight,  the  saws  may  be  raised  to  admit 
the  blocks  of  stone,  and  their  pressure  on 
the  stone  while  catting  may  also  be  regu- 
lated at  pleasure.  A  pipe  furnished  with 
cocks  runs  the  length  of  the  beam,  and  sup- 
plies water  to  the  saws,  which  may  be  either 
toothed  or  plain,  in  which  latter  case,  how- 
ever, sand  is  requisite  to  assist  their  catting. 
A  modification  of  this  machine  consists  in 
making  the  bed  moveable,  and  this  is  more 
particularly  adapted  to  the  sawing  of  large 
blocks. 

Another  form  of  machine  is  described,  in 
which  a  circular  saw  is  employed  ;  this  saw 
is  keyed  on  a  shaft,  which  is  so  centred  as  to 
be  capable  of  moving  in  a  circular  orbit, 
thus  affording  great  facilities  for  cutting 
blocks  which  are  not  easily  moved. 

When  the  blocks  have  been  reduced  to  a 
proper  sise,  they  are  submitted  to  the  ope- 
ration of  hollowing  out  the  trough,  in  case 
sinks  are  desired  to  be  made.  This  is 
effected  by  means  of  cutters  screwed  or 
keyed  into  a  box  on  the  end  of  a  revolving 
■haft — the  stone  being  brought  up  to  them 
on  a  bed  moved  by  a  winch. 

A  machine  is  next  described  for  rebating 
stone  for  various  purposes,  such  as  to  receive 
gratings,  &c.  After  this  we  have  descrip- 
tions of  improved  slate  ridges  for  roofs, 
constructed  of  three  pieces,  two  placed  at 
an  angle  covered  by  the  third  piece ;— of  a 
method  of  securing  sinks  in  pavement,  and 
also  the  paving  slabs  to  each  other,  which 
consists  in  sinking  corresponding  curfs  in 
the  abutting  ends  and  sides  of  the  slabs, 
into  which  are  introduced  small  plates  of 
metal,  whereby  an  even  surface  of  the  pa? e- 
ment  is  effectually  secured ; — of  a  method  of 
forming  chimney  tops,  in  which  an  orna- 
mental metal  ring  ser? es  to  secure  one  end 
of  the  chimney  pot,  oompowd  of  fear  lUbi 


of  slate,  while  the  lower  end  is  boand  toge« 
ther  with  hoop  iron  until  embedded  in  the 
masonry  of  the  chimney  it  is  intended  to 
surmount.  Lastly,  Mr.  Dixon  specifies  an 
improvement  in  the  construction  of  the  tops 
of  washstands,  which  consists  in  adapting  to 
the  rebate  on  which  the  edges  of  the  bason 
rest  a  ring  or  washer  of  gutta  percha  or 
India  rubber;  and  in  copying  and  napkin 
or  linen  presses,  in  which  the  pressure  is 
effected  by  raising  the  plate  of  stone  on 
which  are  laid  the  articles  requiring  com- 
pression. The  upper  plate  of  napkin  presses 
is  hollowed  out  and  filled  with  water,  which, 
by  keeping  the  under  surface  of  the  plate 
damp  is  stated  to  be  of  advantage. 
No  claims. 

GUILLAUMB  FSRDINAND  DE  DOUHBT,  Of 

Clermont^  Ferrand,  France,  gentleman.  For 
improvements  in  the  disoxygenatum  of  cer- 
tain bodies^  and  the  appUcaiion,  separately 
or  simultaneously t  of  the  products  there- 
from to  various  useful  purposes.  Patent 
dated  June  1, 1850. 

Claims. — 1.  The  fabrication  of  hydro- 
sulphnrets  by  the  disoxygenation  of  various 
sulphates,  either  by  means  of  the  humid  or 
the  dry  process. 

2.  The  application  of  the  hydrosnlphurets 
of  soda,  potash,  and  ammonia  to  the  wash- 
ing and  cleansing  of  woollen  and  other 
fabrics,  and  of  the  two  first-named  products 
to  the  manufacture  of  soap,  and  of  artificial 
soda  and  potash. 

3.  The  manufacture  of  oolours  suitable 
for  oil,  varnish,  and  spirit  of  turpentine 
painting  by  the  disoxygenation  of  metallic 
sulphates  and  their  decomposition,  by  means 
of  soluble  hydrosnlphurets,  such  as  those  of 
soda,  potash,  and  ammonia,  or  insoluble 
hydrosnlphurets,  such  as  those  of  barium, 
strontium,  and  calcium. 

4.  The  employment  for  the  parpcMC  of 
water-painting,  of  colours  produced  by  the 
disoxygenating  process,  and  having  a  double 
alkaline  and  metallic  base. 

5.  The  application  of  the  hydrosnlphu- 
rets of  barium,  strontium,  and  calcium,  in 
combination  with  white  oxide  of  sinCi  to  be 
employed  as  a  paint. 

Thomas  Paob,  of  Middle  Scotland-yard, 
Middlesex,  civil  engineer.  Fbr  improve* 
menu  m  Me  construction  and  means  of 
eleansiny  sewers.  Patent  dated  June  1» 
1850. 

Mr.  Page  proposes  to  construct  a  reser- 
voir, in  connection  with  a  sewer,  at  such  a 
height  as  to  be  filled  at  high  water.  A  set  of 
tubes  or  culverts  pass  from  the  sewer  under 
this  reservoir  to  the  place  of  dischaige, 
which  must  be  above  low-water  mark.  These 
culverts  have  flush  gates  at  each  end,  and 
communicate  also  by  flush  gates  with  tho 
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water  roMTToir  above  tiiem.  Snppofbig  now 
the  eulverti  to  be  fall  of  Mwage,  all  the  flnah 
gatei  to  be  doaed,  and  the  high  tide  to  hare 
iUed  Uie  water  reserrdir,  and  that,  about  an 
hour  after  high  water*  it  it  deaired  to  empty 
Uie  cnlverti — ^by  opening  the  oommuni- 
eation  between  the  reaerToir  and  enlTerts, 
and  the  fluah  gates  of  the  latter,  the  water 
in  the  reaerroir  will  deicend  and  force  out 
the  sewage  eontaioed  in  them  with  a  toIo- 
dty  wldch  would  oyeroome  the  resistance 
of  the  tide,  and  be  proportionate  to  the 
head  of  water  in  the  reservoir.  On  opening 
the  communication  between  the  main  sewer 
and  the  culTerts,  the  pressure  would  be  suffi- 
cient to  displace  the  water  and  refill  the  cui- 
Terts  with  sewage  ready  to  be  emptied  at  the 
return  of  tide.  The  water  resenroir  may,  of 
course,  be  supplied  from  a  spring  or  other 
conyenient  source,  instead  of  from  the  river 
or  sea  into  which  tlie  sewer  discharges  itself* 

Chtim. — The  arrangement  and  combina- 
tion of  parts  by  means  of  which  sewers  may 
be  emptied  and  cleansed  at  any  time  of  tide 
without  mechanical  assistance  other  than  is 
afforded  by  the  varying  level  of  the  water 
itoelf. 

Ezra  Jexks  Coatss,  of  Bread-street, 
Cheapaide,  London,  merchant.  Flor  tm- 
provetmmti  in  the  manufacture  of  bolu, 
spikeif  and  naiU,  (Partly  a  communica- 
tion.)    Patent  dated  June  1,  1850. 

By  the  employment  of  a  machine  de- 
scribed by  Mr.  Coates,  nails,  &c.,  may  (it  is 
said)  be  produced  from  the  commonest  strip 
or  fender  iron,  fully  eqnal  to  the  best  of 
those  manufactured  by  hand -hammering. 
Tiie  iron  is  fed  into  the  machine,  at  a  white 
heat,  in  plates  an  eighth  of  an  inch  shorter 
than  the  deaired  nail  or  bolt,  and  tiie  plates 
are  then  rolled  in  the  direction  of  their 
grain.    No  claims. 

MoBBS  Pools,  of  London,  gentleman. 
Fttr  improffementM  in  machinery  for  puneh- 
ing  meiaU,  and  in  the  conetruetion  qfepringe 
for  earriaget  and  other  ueee,  (A  commu* 
nication.)    Patent  dated  June  1,  1850. 

The  "  improvements  in  machinery  for 
punching  metals"  are  exemplified  by  an 
*'  anti-friction  press,"  the  power  of  wtiich 
is  applied  by  means  of  a  lever  carrying  at 
one  extremity  a  roller  working  between  two 
eccentric  sectors,  the  upper  one  of  which, 
terminating  in  an  acute  angle  (as  they  botli 
do),  bears  against  a  pivot  bolted  to  the 
framing,  whilst  the  lower  sector  rests  on  the 
follower  ol  the  press,  which  is  enclosed  in  a 
helical  spring,  which  cauaes  it  to  riae  after 
each  stroke  of  the  machine.  The  amount 
of  travel  »e  up  and  down  is  regulated  by 
the  eccentricity  of  the  faces  of  the  sectors.  A 
greater  amounv  of  traverae  nuiy  be  secured 
by  employing  Ito  eeoeiitrio  rollers  and  lec- 


tors whose   fsees  are  drcnlar  Instead  of 
eooentiie* 

Under  this  head  of  his  spedfieation  Mr. 
Poole  claims — 

1.  The  employment  of  a  roller  and  eccen- 
tric sectors,  operated  on  in  the  manner 
deocribed. 

2.  The  employment  of  an  eccentric  roller, 
or  of  two  eccentric  rollers,  and  sectors  of 
circular  inatead  of  eccentric  form. 

The  improvements  in  the  "  springs  for 
carriages"  consist  in  bending  a  a^p  of 
metal  into  various  curves,  the  ends  of  the 
strip  being  welded,  brazed,  or  otherwise 
secured  to  the  body  of  the  spring.  The 
advantage  of  this  construction  of  spring  is, 
that  the  vibrations  caused  by  pressure, 
instead  of  passing  out  at  the  ends,  as  is  the 
case  with  springs  of  ordinary  constmctloD, 
pass  through  the  curves,  and  arriving  at 
their  ends,  are  caused  to  react  continuously, 
with  intensity  varying  with  the  amount  of 
pleasure  applied. 

Cltdme* — ^Tbe  manufacture  of  springs,  by 
causing  strips  of  metal  to  be  bent  into  the 
form  of  curves,  the  ends  terminating  upon, 
and  being  attached  to,  the  body  of  the  metal. 

AuTBun  Elliott,  machine  maicer,  of 
Manchester,  and  Hbmry  Hbys,  of  the  same 
place,  book-keeper.  For  certain  improve- 
mente  in  machinery  for  manufacturing 
woven  fabrics.    Patent  dated  June  1,  1850. 

Messrs.  Elliott  and  Heys'  first  improve- 
ment consists  in  the  application  to  the  slay 
or  lathe  swords  of  looms,  of  a  rod  of  metal 
or  wood,  connecting  the  two,  and  furnished 
with  cross  pins  of  metal  or  wood,  perfectly 
smooth,  and  placed  an  inch  or  two  apart ; 
the  object  of  this  arrangement  being  to  pre- 
vent the  shuttle  flying  off  the  race  in  its 
rapid  movements  to  and  fro.  A  second 
improvement  consists  in  providing  the 
shuttle-box  with  a  steel  spring,  which  may 
be  either  with  or  without  swell,  and  which 
prevents  the  shuttle  from  rebounding  when 
it  has  passed  into  the  box.  A  third  improve- 
ment is  the  addition  to  the  trapping  motion 
of  looms  of  a  stop  or  clip,  which,  on  the 
spring-catch  of  the  frog  being  raised  by  the 
stop-finger  rod,  rises  simultaneously  there- 
with, and  by  clipping  the  finger-rod  pre- 
vents it  from  slipping,  snd  thus  perfects  the 
action  of  the  catch. 

Claime, — ^Tbe  arrangement  and  coostroc- 
tion  of  apparatus  described,  or  any  mere 
modification  thereof,  for  preventing  the 
shuttle  from  flying  off  the  race  or  traah-board. 

2.  The  addition  or  improvements  of  a 
clip  or  stop  to  the  trap  motion,  to  prevent 
trapping  in  the  shed. 

3.  An  additional  spring  to  the  inside  of 
the  shuttle-bos  to  prevent  the  shuttle  from 
rebounding. 
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John  putt,  of  Oldham,  Lancaster,  engineer,  for 
certain  ImproTementa  in  machineiy  or  apparatoi 
for  spinning  and  doubVag  cotton,  and  weaving 
cotton,  flax,  and  other  fibrous  substances.  Deram* 
her  2;  six  months. 

Thomas  Watson,  of  Rochdale,  Lancaster,  hat 
manufacturer,  for  ix^RroTomtnts  in  the  manulhe- 
ture  of  hat  plush,  and  also  in  machinery  or  appa- 
ratus employed  in  sueh  manuCiotnre.  December 
2;  six  months. 

Richard  Shien,  of  Oldham,  Lancaster,  manufac- 
turer, and  James  Heginbottom,  of  the  lanw  place., 
manager,  for  improvements  In  the  manufacture  of 
textile  fU)rics     December  2;  six  months. 

Julian  Bernard,  ot  Green-street,  Groeveoor- 
square,  gentleman,  and  Jean  Baptiste  Durenille,  of 


SO,  Cit6  de  I'Etolle,  Thermos,  France,  for  bnpioTe- 
ments  in  the  manufactiire  or  pwductiaa  «f  boots 
and  shoes,  and  in  the  materials  nnd  tnaehinery  or 
apparatus  to  be  employed  therein.  December  4; 
■tx  months. 

Benjamin  Hinhgr,  of  Biimingham,  bnsafennder, 
Ibr  hnin-ovemcfnts  in  the  manufacture  of'castort. 
December  5 ;  six  months. 

Josenh  Alexander  FrankUnsky,  of  Stanhope* 
place,  Middleaex,  gwntliwaa,  fat  Iwpwf eaauta  m 
public  carriages  for  the  conreyanee  of  passengers. 
Depembtfi  5^  six  tnooCha. 

Ewald  Riepe,  of  Finsbury-square,  London,  mer- 
chant, for  certain  impiovemeats  in  refining  steel. 
December  fi;  six  months. 
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Addresses. 


Subjects  of  Design. 


...  Bath ..«« The  chiragon  for  teaehla^ 

and  enabling  the  Ulnd  to 
write. 

Thomas  Dismore  Jt  Son  Clwkenwell-grten ••...  Spring  bolt. 

William SentiMm  Nuneaton....... Sel^aetlng  millxtone  Tenti- 

lator. 

Joseph  James  Gait Portsmouth ^ Cape. 

Lincoln  and  Bennett...  Backville-street,  Piccadilly Ventilating  hunting  cap. 

Solomon  Solomon  ...m  Commercial-place,  City-road «  Marine  balance  time-keeper 

Jacob  Parker Montpellier-avenue,  Cheltenham.  Lady's  raUway  portmsateau 

Joseph  Horatis  Cutler.  Birmingham Button. 

Richard    and     Henry 
Williams  ...... .........  Ludgate-h]]l......M. —-  Self-opening  paraaoL 

John  Whit^ead.......^  Charlestown,  Pendleton   ............  Valve  box  and  valves  for  the 

snpply-pipea  of  steam  en- 
gines. 

Thomas  Oldham ........  Manchester ««...  Shirt. 

John  Bally Mount-street,  Gcosvenor-square...  Fheaaiiit,  poultry  and  eattie 

fountain. 

Peter  Rigby Grove-street,  Liverpool* m.  Apparatus     for     burning 

spirits  for  the  purpose  eff 
obtain!  ng  heat  fiir  portable 
cooking  apparatus. 

Alflred  Clayton    ......m.  Lymington,  Hants,  gun-maker Tube  for  Colonel  Havkec** 

new  ignition. 

George  Twigg  m.......^.  Birmin^am  ^ Dress  fastener. 

Thomas  Oldham Manchester  ....m« • Shirt  front. 

Hargrave,       Harrison 
and  Co, M  Wood- street,  Cheapslde Parasol. 


Errata  in  Mr,  BUlit  Article,  Page  426. 

Page  426,  line  19  horn  the  top,  for  "Indices,"  read  derivees. 
25  „  "  divisor,"  read  derivee. 

30  „  *'congeric,"  read  congeneric. 

82  „  "join,"  read  give. 

Also,  at  line  5  ft-om  the  bottom,  s«q»presa  the  comma  after  the  word  "only";  and  at  the  foot  of  the  page 
for  "  Newark-upon-Tyne,"  read  Mewark-npon-Trent. 
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imb#ii'i  §^mvT  8taAil.ft««iiftBi 

In  our  last  volume,  p.  78,  we  described  some  very  ingenioas  fluid  roeasariug 
Md  registeriug  instruments  invented  by  Mr.  Samuel  firown,  of  Lambeth ;  and 
we  have  now  before  us  the  specification  of  some  improvements  in  and  addi- 
tions to  these  instruments,  which  he  has  since  patented,  including  the  applica- 
tiota  of  their  system  of  action  to  motive  machinerv  of  various  kinds.  The 
prefixed  engravings  represent  a  steam  engine  on  this  plan,  remarkable  alike  for  its 
entire  novelty,  and  for  the  reasonable  promise  which  it  offers  of  being  a  cheap  and 
efficient  prime  mover.  To  understand  clearly,  however,  how  it  acts,  we  must  first 
describe  the  principal  parts  of  one  of  Mr.  Browti*s  fluid-meisuring  instruments,  of 
which  the  steam  engine  may  be  said  to  be  but  a  better  application. 

Fig.  5  is  an  elevation,  and  fig.  6  a  ▼ertical  section  of  the  flaid  meter  to  which  we  refer. 
AA  is  a  cistern  or  case,  in  which  the  measuring  apparatus  is  placed.  B  is  a  vertical  pipe 
by  which  the  fluid  to  be  measured  is  admitted  into  the  case,  and  C  a  pipe  through  which 
it  is  drawn  off.  DD^  are  two  collapsible  measuring  vessels ;  each  of  these  vessels  is  com- 
posed of  a  vulcanised  India  rubber  tube  or  cylinder  kept  distended  by  metal  riogt  ib,  aad 
closed  at  top  and  bottom  by  solid  metal  plates  or  discs  aa.  At  bottom,  these  collapsible 
measuring  vessels  are  oonnected  to  the  discharge  pipe  C,  by  means  of  a  fonrway  cock  £*; 
the  openings  in  which  are  so  disposed  that  while  the  one  vessel  D  is  open  to  the  discharge 
pipe  C,  for  the  purpose  of  allowing  its  contents  to  flow  out,  the  other  Tcssel  D^  has  its 
oommunieation  open  through  the  aperture  e  (of  the  fourway  cock  within  the  interior  of  the 
cistern' or  case  A),  for  the  purpose  of  allowing  the  flaid  to  flow  into  that  vessel.  E*  iaa 
beam  which  is  centred  upon  the  axis  F,  and  is  cobnected  at  its  two  ends  to  the  upper  disc  a, 
of  both  measuring  Tessels,  by  means  of  the  forked  terminations  dd^t  And  the  brackets  GG^, 
which  are  provided  with  friction  rollers  which  work  within  the  forked  terminations  dd^. 

By  this  arrangement,  the  upward  movement  of  the  upper  disc  of  one  vessel  mast  always 
be  accompanied  by  the  downward  movement  of  the  upper  disc  of  the  other  vessel ;  that  is, 
while  one  is  being  emptied  the  other  is  being  filled.  The  means  of  eflecting  the  turning  of 
the  fourway  cock  at  the  proper  interval  to  suit  the  ediptylag  or  filling  of  the  vessds  will 
be  afterwards  described.  H  is  a  cylinder  or  hollow  beam  wbleh  is  centred  updn  an  axis 
having  its  bearings  id  standards,  or  in  the  sides  of  the  Case  A.  I  ll  a  ball  or  globalat-  weight 
which  is  placed  inside  the  hollow  beam  H,  or  chamber  Iti  which  the  weight  is  of  sufficient 
sise  to  allow  it  to  roll  from  one  end  of  the  beam  to  tbe  other.  KK^,  LL^,  are  chains 
which  connect  the  ends  of  the  beam  H  with  the  beadi  M*,  and  to  a  drum  affixed  to  the 
plug  of  the  fourway  cock.  As  the  apparatus  is  represehted  ill  the  figure,  the  fluid  is 
supposed  to  be  passing  out  fh)m  the  vessel  D  and  into  the  vessel  p^.  The  top  cap  of  the 
vessel  D  by  its  descent  draws  the  chain  K,  which  is  passed  oter  the  pulley  M,  and  thereby 
causes  that  end  of  the  beam  to  which  it  is  attaohed,  to  rise  till  it  ^to  ihcUned  in  a  reverse 
direction,  whereupon  the  ball  or  weight  I  rolls  to  the  other  end  of  th^  beam,  and  gives  it  a 
sufficient  degree  of  preponderance  at  that  end  to  actuate,  through  the  intervention  of  ttie 
chain  L^,  the  fourwav  cock,  and  allow  the  fluid  to  flow  out  from  the  vessel  D^,  and  into 
the  vessel  D.  Each  time  the  one  vessel  becomes  filled,  and  the  other  emptied,  a  similar 
change  is  effiected  in  the  position  of  the  fourway  cock. 

The  horizontal  ascent  and  descent  of  the  upper  discs  aa  of  the  measuring  vessels  are 
regulated  by  means  of  guides  NN,  which  are  affixed  to  the  case  A,  and  eye-pieces  OO, 
placed  upon  the  sides  of  the  measuring  vessels.  The  adjustment  of  the  measurement  of 
these  vessels  is  effiscted  by  raising  or  lowering  the  pullejs  MM,  which  is  done  by  means  of 
the  nuts  QQ.  When  these  nuts  are  turned  to  the  right,  they  screw  up  the  tods  by  which 
the  pulleys  are  suspended,  and  cause  the  reversal  of  the  position  of  the  beam  11  lo  take 
place  sooner,  snd  thereby  lessen  the  range  or  capacity  of  thb  measuring  vessels }  by  screwing 
the  nuts  QQ  to  the  left,  a  reverse  effect  is  produced,  namely,  an  enlargement  if  the  capa- 
city of  the  measuring  vessels.  The  registering  part  of  the  a|tparatus  is  connected  to  the 
axis  of  the  beam  E',  and  ia  shown  in  fig.  4.  R  is  a  small  beam  or  double-armed  lever, 
which  is  keyed  upon  the  axle  F,  and  carries  two  pauls  SS,  which  take  into  the  teeth  of  the 
ratchet  wheel  T,  and  thereby  give  motion  to  the  wheelwork  of  the  indicator,  wbieh  marks 
the  number  of  times  the  vessels  DD^  have  been  emptied,  as  also  the  quantity  which  has 
been  taken  from  any  one  of  them,  which  may  happen  to  be  partially  emptied. 

The  steam  engine,  which,  as  we  have  intimated,  is  out  an  etubodimeiit  of  this 
very  pbiloaophical  contrivance — ^as  represented  in  figs.  1,  2,  3,  and  4.  In  the 
description  that  follows  of  this  engine,  water  is,  for  the  sake  of  uniformity,  still 
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snppoMd  to  be  the  eleraeotarj  power  emptared— bnt  the  InlelUgeot  reader  will  at 
once  perceife  ttut  either  *team  or  compressed  air  mtj  be  resdily  labstituted  for  It. 


seotioD  of  sn  engine  of  this  description,  fitted  with  the  requisites  a 
teiTiag  its  moiioD  to  other  raachineTf .  The  interior  Brrkngements  tnd  connections 
of  the  collapilble  mesBariag  vessels  sre  similsr  to  those  descrilied  sod  represented  in 
figs.  4  «nd  5,  but  differ  in  the  mesns  emplojed  for  turning  the  fonrwsy  cuck,  as 
will  be  afterwards  expluned.  When  water  is  emplojed  for  giving  moiion  to  this 
macbinerj,  it  is  supposed  to  be  taken  froai  some  source  where  there  is  a  head  of 
water,  in  which  ease  its  effective  pressure  available  in  giving  motion  to  the  machi- 
nerj,  will  he  proportionate  to  the  belgbt  of  the  cotunin  of  water  so  employed.  A  is 
the  supply  pipe,  B  the  exit  pipe,  B'  D'  the  collapBible  vessels,  and  C  the  beam  bv 
which  the;  are  connected.  E  ia  another  beam.  Which  is  kejed  to  the  same  axle  F 
■s  (he  beam  C,  and,  partaking  of  tbe  same  movements,  gives  motion  to  the  fly-wheel 
Gand  its  shaft  G',  through  the  intervention  of  the  double  segmental  racks  H'  H*  and 
the  pinions  I>  I'  ;  which  last  are  placed  upon  the  shaft  G*,  and  are  free  to  turn  upon 
It.  The  teeth  of  the  segmental  rack  H'  {[ear  into  the  pinion  I',  and  ihosc  of 
H'  into  the  pinion  1'  j  and  the  respective  motiona  given  to  the  pinions  bj  these  racks 
is  transferred  to  the  abaft  C  by  means  of  the  pHuls  K'  K',  which  are  affixed  to  tlu 
pinions  I'l' and  the  ratchet  wheels  L'  L',  which  are  keyed  upon  the  shaft  G'.  Tie 
motion  thus  given  to  the  afaaft  C  may  be  applied  for  driving  other  machinerjt)y 
means  of  wheel  gearing,  pulleys,  or  other  sucn  means  as  are  now  commonly  empltyed 
for  that  purpose.  The  same  beam  B  also  givea  moiion  to  the  ratchet  whee  M, 
which  works  the  train  of  wheels  of  the  index  for  registering  the  quantity  of  B»id 
passed  through  the  euffine. 

The  arrangements  before  referred  to,  for  Kiting  motion  to  the  fourwaycock, 
N  are  as  follows  r— In  figs.  6  and  7  the  collapaible  vessel  D'  is  repreaeted  as 
discharging  its  contents,  and  D'as  being  filled  ;  as  D>  gets  empty,  the  beairf'  (the 
ends  of  which  move  In  alots  farmed  in  tbe  tubes  *x,  containing  springrO'O') 
comes  down,  and  thereby  compresses  the  spring  O',  whieh  depresses  the  o^  ^'  till 
the  eroaa  pin  a'  comes  agunst  the  inclined  plane  &',  whieh  oauaea  it  to  m^e  towards 
the  right,  and  In  so  doing  polhes  tiie  inelitied  plane  b',  also  toward^e  rigbi  by 
means  of  a  connecting  rod  C,  This  movement  of  the  parts  just  des^'bed  towards 
the  right  sets  the  cross  pin  o*  upon  the  rod  P^  free  from  the  grip  V  the  deteni  or 
tumbler  catch  iP,  and  the  fnitant  this  takes  place  the  spring  (A***'''  "P  the  rod 
P*  and  the  chain  Q»,  which  turns  round  the  plug  of  the  fourwr  '^">^i  •"<*  allows 
the  water  now  to  flow  into  the  Tessel  D"  and  out  from  D».  Tb  detent*  or  tumbler 
catches  d-  d*  freely  aUow  the  cross  pin*  a'  o'  to  go  down  p*  "Wn.  but  prevent 
these  piiu  Irom  sg^n  ascending  uotit  the  proper  IniUnt  for  •^  i^veraal  of  the  poai- 
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tion  of  tbe  fourway  cock,  wiiicii'is  eflTeeted  in  the  manner  jost  descrffied.  «  fo  « 
oonDterbalaDce,  which  brings  the  inclined  planes  b^  b*  back  to  tfadr  original  ^U 
tion.  After  having  been  pushed  over,  the  action  which  takes  pbee  irlken  (he  othor 
end  of  the  beam  £  descends^  is  Collowed  by  exactly  the  same  set  of  movementa,  and 
thus  keeps  np  a  continuous  action  of  the  engine  so  long  as  the  water  is  supplied  from 
the  head  or  reservoir. 


•ASB-Bia  OBOOriNG  IfACHIKXy  XNTBHTBD  BT  8IB  BAMVBf.  BBNTHAJC  AND   RBTHTBD 

BT  KB.  PAZTOV, 


It  is  going  the  round  of  many  news- 
papera,  and  other  periodicals,  that  pre- 
viously to  the  year  1837  there  was  no 
other  machinery  applicable  to  the  mak- 
ing of  sash- bars  than  a  grooving  ma- 
chine— that  Mr.  Paxton  improved  upon 
that  machine,  so  as  to  make  the  sash- 
bar  complete,  and  that  in  the  year  1841 
the  Society  of  Arts  awarded  him  their 
medal  for  his  machine.    Now  it  must  be 
koown  to  readers   of   the  Mechanics' 
Maga%in§  that  more  than  forty  years 
before  that  time  Sir  Samuel  Bentham 
had   in    use  machinery  for  the  same 
purpose ;  the  Editor  of  that  publication, 
m  No.  1323,  when  giving  an  account  of 
the  trial  **  The  Crown  ».  Smith,"  ap- 
pended  in  a  note,  that  '*  Sir  Samuel  Ben- 
tham was  the  first  to  intj()dv^;e  saw- mills 
into  our  naval  arsenals, /|J^e  tirst  also  to 
lay  down  the  principles .  on  which  all 
sorts  of  machine  sawiqginay  be  con- 
structed, and  which  havo  never  since 
been  materially  departed  from.  The  spe- 
cification of  his  patent,  28  April,  1793, 
is  a  perfect  treatise  on  the  subject,*'  &o. 
Subsequently    part    of    Sir    Samuel's 
'* Statement  of  Services'*  is  quoted,  and 
'4  is  shown  that,  "  besides  the  general 
O)erations  of  planing,  rebating,  mortic- 
ing sawing  in   curved,  winding,   and 
trakgverae  directions,*'  he  invented  an 
appiratus    '*  for    preparing    aU  partM 
of  'A«  highly-Jiniihed  window  sash,** 
Tha  «  Statement  of  Services  "  was  an 
officii  communication    to    the   Secre- 
tary o*:  the  Admiralty  in  the  year  1813; 
it  was  also   printed,   and  copies  of  it 
put  intc  the  hands  of  the  Ifprds  of  the 
Admiraltr^  and  of  several  'piini«ter»  of 
the  CrowL  at  that  time,  and  was  pub- 
lUhed  by  I^ogman  and  C^,'  j|28.  This 
publication  i.|ght  be  supposed  to  have 
rendered  his  ^.ventions  for  .cuuihg  and 
shaping  wood  vty  generally  known ;  un- 
doubted, also,  sine  jn  the  instance  of  each 
statement  the  autu,j.jty  f^j  jj  ^^  given 
in  the  margin.    No\  however,  that  the 
merit  of  these  invenr^u,  jg  ^  publicly 


attributed  ta  otheia,  it  beMmnsa  dtte  to 
Sir  Samuel  that  evidence  should  be 
brought  forward  of  the  priority  of  his 
machines. 

Sir  Samuel's  patents  of  Novnober 
26,  1791,  and  April  3,  1793,  affbrd  the 
earliest  accessible  evidence  of  his  itt^eti- 
tions  for  working  wood. 

An  apparatus,  according  to  those  pa- 
tents, was  soon  afterwards  seen  at  work 
in  Queen*8*8quare-p1ace,  Westminster, 
— a  fact  sumciently  authenticated  by 
the  eulogium  bestowed  upon  it  io  the 
House  of  Commons. 

The  next  evidence  is  that  of  the  pro- 
ceedings of  the  Lords  of  the  Adminity, 
who  having  repeatedlt  visited  that  same 
machinerv,  perceived  the  advantages 
that  would  result  from  its  use  hi  (he 
Royal  Dockyards,  and  arranged  with  Sir 
Samuel  that  he  should,  with  a  view  to 
its  introduction,  address  a  letter  fo  their 
secretary,  proposing  a  visit  to  those 
yards.  He  did  so  April  21, 1795,  in  the 
following  terms : 

''Sir,— Flattered  by  tbe  satlsfiietion  ex- 
pressed by  the  Lords  Commissioners  of  the 
Admiralty  on  riewing  my  system  of  SMchi- 
nery,  by  the  wishes  siad  expectations  their 
Lordships  seemed  to  entertain  of  its  Mog 
found  ciq^able  of  being  in^Qdaesd  with 
advaataga  in  seme. of  U>e weiksbrh^n^ng 
to  His  Majssty's  Dockyards  •  •  • 
understandiagf  at  the  same  time,  that  they 
seemed  to  tUnk  it  might  ^be  of  use  if  I 
were  to  make  a  visit  to  the  yards,"  &c. 

That  letter  was  honoured  the  very 
next  day  (April 22}  with  a  reply;  notg 
as  customary,  through^ their  secretary, 
but  by  the  Lords  of  the  Admiralty  them- 
selves.   It  commenced  thujB : 

**  Sir,^HaviQg  taking  iate  our  oonsi^ini* 
tion  your  letter  to  our  B«6istacy,whsreii|yo« 
pveposs  to  undertake  a  viait  to  the  dock- 
ysrds  in  order  to  form  a  jad(^ent  of, tha 
instances  in  which  any  parts  of  your  ii^ecAt* 
fiery  might  be  introduced  with  advantage,*' 
&c. 

This  letter  informed  )iim'.(hiit  orden 
had  been  given  for  his  admlWiiis'tb  the 
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ie?4ral  yKrcb,  ^c,  and  after  deair'ing. 
bim  to  report  hit  obseryations  to  themi 
tMr  Lordabipg  concloded  by  saying : 

"  We  are,  Sir, 

"  Yo<cnr  most  hxunble  Semiita, 

"  SpBNCBR,  ArDBN,  CBARLBa 

Small  Ptbus,  Charlbb 

MiDDLBTON,  H.  SBTMOUR, 

PitiL.  Stbpbbns,  8.  Gam* 

BIBE. 

'*  BfigtdlBr.G«n6ral  BMitbaat.'' 

Tbe  above  sigDaturea  were  tboae  of 
tbe  First  Lord,  and  of  all  tbe  otber 
Xorda^oC'  tbe  Admiralty. 

lo  ooDseqaenee  of  Sir  SamaeVB  sub- 
aeqoent  obaervations,  tbe  introduction  of 
bis  macbinery,  and  of  a  steam  eofftne  to 
gira  motion  to  it,  was  determined  on  by 
tbe  Admiralty,  but  tbe  Navy  Board  and 
tbe  Dockytrd  Officers  pro^saing  fears 
tbat  a  steam  engine  would  set  a  dock- 
yard on  fire  (111)  and  tbey  being  cla- 
morous against  tbe  employment  of  ma- 
cbinery, the  measure  was  postponed  till 


/*  Coi^verting  slabs  and  offal  timber 
into  iMiiSLih.'* 

This  'also  was  executed,  so  tbat  slab 
and  ofiki  theretofore  sold  mostly  for  fire* 
wood,  t^af^  bv  means  of  his  machinery 
made  Available  for  the  fabrication  of 
various  articles  of  secondary  importance. 

To  the  above  particulars,  Sir  Samuel 
added,  ''These,  amongst  various  other 
instances,  have  occurred  to  me  as  giving 
occasion  In  his  Majesty's  dockyaHs  for 
tbe  substitution  of  the  invariable  aecv- 
racy  of  machinery^  to  tbe  uncertaia 
dexterity  of  more  expensive  manual 
labour." 

"  Invariable  accuracy"  is  an  advant- 
age of  machinery  rarely  adverted  to, 
though  of  pre-eminent  importance.  It 
is  from  that  invariable  accuracy  that  the 
Crystal  Palace  is  being  put  together  with 
sucb  extraordinary  expedidon.  In  all 
minor  works  the  importance  of  tbat 
accuracy  Is  equally  great  in  point  of  ap- 
pearance of  the  finished  work,  of  eco- 
nomy of  time  and  money,  and  of  dura- 
some  fiivourable  incident  slioufd  occur ;   •  bility.     By   Sir    Samuel's    machinery 


accordingly,  in  the  vear  1797,  Sir  Samuel 
availed  himself  of  the  need  for  new  and 
powerful  pumps  at  Portsmouth,  and  pro- 
posed then,  21st  Becemberi  1797,  that 
tbey  should  be  worked  bv  a  steam  engine, 
and  took  tbat  opportunity  of  smuggling 
in,  it  may  be  said,  machinery  for  cutting 
and  shaping  wood.  Tbat  part  of  bis 
letter  which  proposed  tbe  macbinery  be 
considered  it  desirable  to  introduce,  in 
the  first  insUnec,  be  particularised  as 
follows  :«— 

"  1st  By  means  of  reciprocating 
metion." 

''Sawing  in  general;  particttlarly 
straight  work— eneb  as  aiding  timber, 
slitting  deals,  eotting,  quartering,  and 
straight  planks  of  all  kinds.*' 

In  the  margin  of  a  certified  copy  of  this 
letter  is  written,  "  All  introduced  exeepf 
siding  timber.*' 

To  return  to  the  proposal. 

**  2ndly.  By  means  of  rotary  notion.*' 

"  £dging,  tongneittg,  and  grooving, 
rebating,  and  crosi-cutting  into  lengtha, 
deals  of  all  sorts  for  joiners  and  house' 
onrpentsr^  w&rkV 

Against  this  article  is  written  in  the 
margin,  perhaps  as  late  u  1S18,  *'  Long 
since  introduced  with  great  success.'* 

Then  follows  in  tbe  proposal, 

''Tooffoeing  and  grooving  piles  for 
dam-work*" 


junctures  were  as  accurately  cut  as  any 
otber  pOBt-^-even  dovetails,  mortices  and 
tenons.      '^.' 

The  orl|fihal  of  this  letter,  17^, 
doubtless  is  amongst  records  at  the  Ad- 
miralty ;  tbe^e  Is  a  oopy  of  ft  in  tbe 
books  of  the  'Itispector-OeneraVs-ofiSce, 
and  a  certffi'ed  copy  exists  in  private 
bands. 

Several  of  Sir  Samuel's  mschines 
were  inspected  by  the  Lords  of  tbe  Ad- 
miralty in  Portsmouth  yard  on  the  occa- 
sion of  their  visitation  of  the  Dockyards 
in  1802,  as  may  be  seen  in  their  **  Mi- 
nutes  of  proceedings.** 

Amongst  the  machinery  for  working 
wood,  iron,  &c.,  proposed  by  Sir  Samuel, 
1812,  for  Sheernesa  Dockyard,  moat 
of  the  above-mentioned  machines  were 
specified,  ss  also  "  for  cuttins  timber 
and  plank  ewrved  as  well  as  nraigbt.*' 
Tbat  proposal,  though  altogether  unin- 
vestlgatea  by  any  naval  authority,  was 
published,'  and  may  be  seen  in  "  Naval 
Papers,  No.  4."  A  few  vears  ago,  how- 
ever, a  mschine  for  cutting  curved  tim- 
ber has  been  employed  in  Woolwich 
yArd ;  doubtless  not  without  remunera- 
tion to  the  introducer  of  it;  if  so,  an 
expense  has  been  unnecessarily  incurred, 
since  tbe  machine  for  tbe  same  purpose, 
described  in  Sir  Samuers  patent,  has  long 
been  public  property,  and  a  working 


4M 

model  of  It  wm  kmongtC  the  krtielet 
exhibited  at  BirminghaTii. 

Manj  other  items  of  evidence  might 
be  eitncled  from  Sir  Samuel's  official 
correspondence,  but  the  aboTe  parlieuUrs 
muj  be  coniidered  as  lufficient. 

In  coneloilon;  it  mutt  be  added,  that 
although  machinerj  for  formirtg  the 
entire  of  laah-ban  had  been  bo  loDg 
ictuatly  in  use,  jret  it  seeras  to  faa>e  been 
nnknowD  to  Hr.  Paxlon,  and  therefors 
he  may  be  regarded  in  the  light  of  a 
ir  of  it.    Yet  it  aeems  remark- 
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able,  coniidering  the  mnmtudM  who 
visited  tfaeWood'mill>alPort*rooiitl),tfaat 
Sir  Snmarl'a  machinery  ihonld  haie 
been  unknown  to  minufacturera,  and  to 
the  Society  of  Arts — extraordinary  that 
no  one  for  profit-«ake  should  have  jtTailed 
himaelf  of  the  eximplea  there  so  pub* 
lid;  exhibited;  not  to  speak  of  the  de< 
Bcripliona  of  machinery  contained  in  Sir 
Samuel's  patents  and  farther  made  pub- 
lie  by  the  "  Bepertory  of  Arts,"  and 
other  scientific  Journals. 


'  —-;----" 

liliiiii; 

Zlllii 

Ll 

niniisi 

In  a  recent  Number  of  our  Journal  we 
extracted  from  the  Franklin  Joamal  m 
article  on  the  improved  form  of  steam 
boiler,  introduced  with  auch  remarkabfe 
MioecM  into  (he  new  American  ooeirn 
sieanwrs  of  the,  Cdltos  line,  in  vhMi 


belongs,  not  to  sny  of  his  own  eonntry- 
men,  but  to  the  English  Earl  of  Don- 
doDald.  We  have  now  bttvn  us  a 
pamphlet  by  Mr.  Amhent  H.  BenMi, 
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CE.  (mrintad  fot  prifita  eireuUtion), 
from  wnioh  it  appears  that  the  Ameriean 
copy  is,  after  all,  but  an  imperfect  one 
taken  from  the  Earl's  Englisn  speeifiea- 
tion,  and  that  the  boiler  has  since  under- 
gone several  improTcments,  which  have 
had  t^e  effect  of  very  considerably  in- 
creasing its  efficiency.  Our  transatlantic 
friends  will  feel  obliged  to  Mr.  Renton 
for  putting  it  in  our  power  to  place  before 
them  an  authentic  account  of  the  inven- 
tion in  its  best  and  latest  form ;  and  so 
also  will  oar  engineering  readers  gene- 
rally— ^for,  aiscording  to  all  present  ap- 
pearances, there  is  no  better  boiler  than 
this  in  the  field.  Mr.  Renton  devotes  a 
preliminarv  chapter  to  a  review  of  the 
progress  of  improvements  in  the  marine 
steam  engine  down  to  the  present  day ; 
and  then  enters  on  the  main  subject  of  his 
pamphlet  in  the  following  terms.  Where 
the  author  uses  the  words  '*  patent 
boiler/'  we  have,  for  the  sake  of  greater 
clearness,  substituted  "  The  Dundonald 
Boiler."  The  engravings  referred  to 
are  (fig.  1  ^nd  1*),  a  section  snd  plan  of 
a  bpiler  of  this  kind,  constructed  to 
occupy  the  space  allotted  to  the  furnacesi 
which  is  the  minimum  space  that  a  boiler 
can  be  placed  in ;  and  (fig.  2)  a  section 
of  a  patent  marine  boiler  of  less  altitude 
than  figr.  1 — the  tube -chamber  being 
arranged  behind  the  furnace. 

lUiraet 

The  necesiity  of  an  important  rtdnction 
In  the  eoasnmption  of  fuel  for  marina  en- 
gines, in  order  to  effect  the  exteniion  of 
voyages,  and  afford  the  Royal  Marine,  espe- 
cially, the  means  of  prolonging  cmiies, 
without  the  necessity  of  frequent  retnras  to 
port  for  the  pnrpote  of  replenishing  their 
coal  itore,  led  Vice- Admiral  the  Earl  of 
Dondonald  (whose  attention  has  for  many 
years  been  directed  to  this  subject)  to  the 
consideration  of  the  means  by  which  tbeie 
objects  would  be  accomplished.  His  Lord* 
ship  having  succeeded  In  producing  a  new 
and  Improved  construction  of  tubular  boiler, 
obtained  a  patent  for  his  invention. 

The  sttooess  which  has  attended  the  patent 
boiler  on  a  large  scale,  has  folly  realised 
the  anticipations  formed  of  its  value  t 
and  the  Oovemment  records  of  numerous 
trials,  which  were  authorised  with  a  view  to 
determine  its  comparative  merit,  eibibit 
results  greatly  exceeding  those  of  the  most 
carefully-conducted  etperiments  with  boilers 
of  ordinary  forms  and  of  approved  eon- 
skmetion,  slthough,  in  many  instaaees  made 


with  ahnost  the  nicsif  of  laborstoiy  pvao* 
tioe.  In  several  cases  where  the  economical 
priuciple  of  firing,  and  the  same  proportions 
of  heating  surface,  had  been  adopted  in 
the  ordinary  boiler,  the  complete  verification 
of  the  previously  reoorded  extraordinary 
performances  of  the  patent  boiler  was  most 
strikingly  evinced. 

From  the  peculiar  character  of  this  boiler 
the  outer  surface  of  the  tubes  Is  liable  to 
incrustation,  and  does  not  admit  of  being 
readily  cleansed ;  which  not  only  causes  them 
to  bom  out  quickly,  but  increases  the  oon<* 
sumption  of  fuel  incident  to  a  corroded 
surface.  It  may  also  be  remarked,  that  the 
horisontal  tubular  sar^e  made  use  of  in 
this  boiler  is  the  most  disadvantageous,  as 
the  lower  part,  amounting  to  a  serious  pro- 
portion of  the  whole,  is  of  trifiing  value. 

Great  loss  is  also  experienced  by  the  fro* 
qnent  repairs  to  which  these  boilers  are  sub- 
ject, more  especiaUy  when  not  in  constant 
use  ;  the  tubes  being  thin,  an  rapidly  da* 
stroyed  by  the  drops  of  liquid  which  fall 
from  the  domes  of  the  steam  chests,  the 
corroding  power  of  which  is  so  greet  as  toe 
pierce  with  holes  the  upper  snrfsce  of  the 
tabes  on  which  they  h\\. 

This  important  result  has  been  effected  by 
a  judicious  arvangement  of  the  heating  snr. 
faces  (being  a  combination  of  the  flue  and 
tubular  boilers,)  by  the  substitution  of  a  less 
destructiTe  system  of  firing,  and  by  the  in- 
troduction ol  an  inverted  bridge,  which  is 
denominated  '*  the  Boonomical  Heat  Trap," 
by  which  the  heated  products  of  combustioa 
are  retained  in  contact  with  the  most  effi- 
cient part  of  the  heating  surface  of  the 
boiler,  until  the  complete  absorption  of  all 
the  useful  caloric  is  effiscted.  In  most,  if 
not  in  all  other  marine  boilers,  the  escspe  of 
heat  into  the  funnel  is  not  only  permitted, 
but  actually  encouraged  by  every  possible 
^■ty,and  espeddly  in  those  more  recently 
introduced  on  the  principle  of  the  locomotive 
boiler,  a  form  and  construction  most  sttrac- 
tire  from  its  apparent  simplicity  and  com- 
pactness. 

It  is  this  retention  of  availsble  power,  in 
the  form  of  caloric  (now  permitted  nnre- 
strictediy  to  escape  into  the  atmosphere,) 
that  in  a  greater  or  less  degree  constitutes 
the  economy  of  a  boiler.  Such  retention  is 
effected  by  the  rdstive  principle  of  levity 
which  hjBat  possesses,  in  contradistinction 
|o  the  gravity  of  heavy  fioids.  The  natural 
tendency  of  heated  air  is  to  ascend,  and  only 
to  descend  when  deprived  of  its  caloric,  or 
principle  of  levity.  In  the  ordinary  boiler 
the  heated  air  has  a  free  and  uninterrupted 
ascent  to  the  funnel  {  but  in  the  patent 
boiji^r,  it  is  ponveyed  through  the  flues  tp 
the  summit  of  the  tnhe  ehamher,  and  thaia 
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oonitrained  to  malntak  that  titflKiUi  poA' 
tion  bj  Its  leTity^  until  the  watlir  ^sk  effee- 
tnally  absorbed  all  the  Useful  caloHe  held  In 
oomblnation,  and  the  prodncts  6T  oombtis- 
ttoo,  depriyed  of  their  snperabnndant  prin- 
ciple of  levity^  descend  to  the  iateHor  aper- 
ture leading  to  the  fnnnel,  where  they  escape 
into  the  atmosphere  at  a  low  temperatnfe. 
A  rery  prominent  feature  in  the  economical 
boiler  is  the  adoption  of  vertica]  tubes, 
through  which  the  water,  and  not  the  fire, 
circulates.  The  advantsges  reeulting  fVom 
this  arrangement  are  manifold. 

Vlrstly,— The  circulation  of  the  water  in 
the  tubes  Is  a  maximum,  and  therefore  in- 
duces the  greatest  amount  of  heathig  power 
by  their  surfaces,  the  maximum  differences 
of  temperature  being  preserved  between  the 
heated  air  in  the  tube,  chamber  and  the 
water  in  the  tubes. 

Secondly. — A  greater  body  of  heated  air 
is  maintained  in  the  tube-chamber  or  flue, 
the  Interstices  l>etween  the  tubes  being 
much  greater  than  the  interior  capacity  of 
the  tubes.  The  evaporating  surface  is  tbiis 
preserved  in  a  more  uniform  bath  of  heat, 
and  of  less  fluctuating  temperature. 

Thirdly. — From  the  vertical  i^osltion  of 
the  tubes,  the  steam  generated  from  the 
heating  surface  readily  esi^es  as  soon  as 
formed,  giving  a  powerful  impMus  to  tbe 
dreulation  of  the  water.  'I^e  whole  of  the 
surface  also  is  rendered  aVatTabTe,  while  in 
the  locomotive  tubular  manned  boilers,*  from 
the  horizontal  position  of  the  tubes,  the 
lower  portion  Is  only  paiiiaAy  effective. 

Fourthly.— The  velocity  of  die  heated  eir 
being  diminished  in  the  tube'Chamber,  af- 
fords time  to  impart  Its  caloric  more  per- 
fectly to  the  tubes,  instead  of  passing  rapidly 
over  the  heating  surface,  as  in  the  ordinary 
tubular  boiler. 

Fifthly,— The  heat  being  less  Intense  in 
the  tube-chamber,  the  tubes  may  be  of  thin* 
ner  metal,  whereby  the  full  effect  of  the  fuel 
will  be  obtained,  and  the  tubes  themselves 
are  preserved  from  tbe  injurious  fluctuations 
attending  high  temperature :  high  tempera- 
ture being  more  seriously  destructive  of  a 
boiler  from  the  diffionlty  of  nniformly  main- 
taining it,  whilst  the  material  is  subjected  to 
all  the  evils  resulting  from  cont^oal  chaagea 
of  temperature* 
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«  Tho  ittbuter  bailer,  wWi  whldhrih^lDitaiaMiald) 
boUer  itandt  iDorepromInenU^j^f;tt&t^a>lln  tills 

SMper,  Is  denominated  the  I<oc6moiiv&  Tdfbular 
Isrine  Bcfier  In  coBtndlttlnetioft'  itt  Dthaf  fctmt 
of  Tubular  Mailne  BoUen,  and  ir  tiiat  ad«pttd  by 
the  Governipent  for  ths  me  o#  tba  Bdtith  Msvy; 
and  which  hat  also,  with  few  exceptions,  super- 
icded  sH  oChen  in  the  Commercial  Marine  ef  this 
andallssheroewitriflk  Tbe  pielbreoee  thus  firea 
to  it  Ailty  eonflnniac  the  high  eaUmatifiB  in  which 
tt  to  held  as  Ihe  best  boiler  la  uae. 


Dixtiily.^^'Tbe  cOwttfiiBed  euHent  of  flM 
products  of  eombtislkm  In  tbe  t«be*ehnaiber 
with  a  diminishing  tettpertt«re,b^Bg  In  o^ 
position  to  the  ascendfog  eurrant  of  wnter  In 
tiie  tubes  with  an  increadng  tempentu% 
produces  a  more  — tfurm  afllnHy  In  fie 
water  for  csloric,  and  theitofbre  mdnttflbe 
greater  unlfonnlty  In  the  difbrcnees  off  tesa- 
peratare  which  eonbdfcite  the  abeotfUog  ^ 
heating  power  of  a  Mler. 

Seventhly.— !%•  redaction  of  the  qwaMlly 
and  weight  of  water,  fhom  Ihe  tnterior  oTlftB 
tubes  having  less  capadfty  than  the  fttter- 
slices. 

Eighty.— The  tubes  are  efltetvally  pie- 
served  from  coTTMlon  by  tfe«  rapldil^  t€  the 
dreulation. 

Nlntiily.--*lf  firon  any  aeetdentid  dreos. 
stance,  such  as  negleet  in  blowing  off,  fte., 
the  tubes  shall  have  become  cowoded  in  a 
slight  degree,  they  can  eadk  separately,  and 
all  more  readily  be  sealed  5  a  dlOenlty,  with 
other  tubular  bdlen,  hitherto  lasvrai««a^. 
able. 

Teathly.— Every  fbdHty  la  e%t«ined  fhr 
cleansing  the  tnbe-chamber  from  depoallbd 
soot  or  ashes  (which  esperieaee  baa  nhown 
to  be  triflhig,)  the  greater  ftortlvn  totf|pn^ln 
the  rsoeptade  provided  Ibr  the  pvpoeoat 
the  fbot  of  the  upMre,  frosa  whenee  It  la 
easily  wltftdra#n. 

Eleventhly.— The  present  jfaitonellm  sys- 
tem of  firing,  as  now  need  ha  inatiiM  hoOsfs, 
is  supened^  In  tbe  (Dvndimald)  boUer  by 
a  useful  and  moderate  system  of  firing,  nlfte 
benefidsl  to  ^  boilers,  the  aervlee,  and  the 
stokers ;  to  the  bollen,  by  snbleotfaig  Ihen 
to  less  intensity  of  heat,  wfdi  all  the  ntMld- 
ant  evU  consequences:  to  tho  servloo,  by 
effecting  a  material  saving  fn  the  dnet  of  Ihel 
and  maintenance  of  boilers  t  and  to  tfM 
stolen,  by  reqiflring  less  Isbour  to  niointaia 
the  Ml  action  of  the  bollen. 

Twelfthly.  —  From  the  tnperior  ovapo- 
ntiYe  power  of  the  (Dnndonald)  boSer,  it 
nay  be  made  of  leas  weight  and  coif  IImii 
any  other  holler  of  equal  power  and  «&• 
dency. 

Thlrteenthly.— 'When  the  (DnndoBald) 
bollen  are  oonstrncted  flbr  eeonomieal  eva- 
poration, the  additional  snifMie  and  tre^t 
are  compensated  by  rendeffng  It  wnneOenMry 
to  embark  an  dmount  of  eosi  sMire  than 
equifsleot  to  tneh  addiCionai  welghUt  ior 
Instance,  if  a  vessel  now  enthsrlCB  2^9  tans 
of  toiA  to  pcHbnn  a  certhin  voyage,  Ao  wnmam 
voyage  may  be  performed  by  lesa  than  BOO 
tons ;  tbe  economy  arUdng  therefroia  •  wiU 
be  a  third  of  the  whole  cost  of  ^Ml,  wtflot 
thodnrabiUtyof  the  hoUein  wiUha  inonaed 
in  the  wdi-known  inverse  rstio  of  th0  d»- 
oompoeition  of  the  maleriala,  ander  iatcnae 
ormder  aaddifale  firing  »ia  ftwl»  tlia 
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•ost  of  iMw  boil«M  auj  be  perpetoally  ob- 
Uined  from  tbe  saviog  produced,  peodios 
the  duration  of  ordinary  boilers ;  leaying  an 
additkmal  f  aio  of  one^balf  the  fall  amoaat, 
if  the  dorability  of  the  (Daodonald)  boiler 
M  IB  the  ratio  of  the  dimioi^ed  heat  to 
whioh  it  ie  espoied,  la  proof  of  thU  fa^, 
tubular  boUen,  now  io  «se,  are  canted  to 
perfomi  their  qaota  of  evaporation  bj  9  feet 
of  eTiporating  snrlace  per  oobic  foot  of  water 
evaporated,  when  it  ic  proved,  bj  the  an- 
aeied  Tablee,  that  it  required  Idi  feet,  by 
aaeh  a  boiler,  to  arrive  at  the  economv  pro- 
duced by  the  (Daodonald)  boiler  with  13i 
iSeet.  It  will  hereby  be  nanifeet,  that  if 
eeonony  of  epaee  and  weight  be  preferred  to 
eeoBomy  of  fael,  the  (Dondonald)  boilers 
can  be  mppliad  of  leaa  weight,  less  magnl- 
todea  and  less  coat,  than  any  oommon  ordi- 
nary boiler.  Aa  it  is  desirable  in  marine 
boilers,  that  the  famacee,  which  are  the 
moat  vulnerable  parte,  ahould  be  detached 
from  the  body  of  the  boiler,  greater  facility 
is  afforded  in  the  (Dondonald)  boilers  for 
making  them  in  eectione,  distinct  from  the 
tulw-^mbers,  so  that  they  can  be  remo? ed 
when  deatroyed,  and  be  replaced  by  a  per- 
feot  luraaoe,  without  interfering  with  the 
body  of  the  boiler,  and  ita  numerous  con« 
nectiona  with  the  enginea.  One  or  more 
spare  fnmaoee  may  be  taken  on  board,  to  be 
■ubeHtuM  Ibr  a  defective  one,  in  case  of 
emergenoy,  and  further  repair  effected  at 
leisure*  In  steam- vessels  where  altitude  is 
not  olijeotlonable,  the  patent  boiler  may  be 
oonatmoted  to  ooenpy  the  minimnm  space, 
via. >. that  which  ia  allotted  to  the  furnaces, 
which  is  the  leest  spaoe  that  a  boiler  can  t>e 
plaoed  in ;  and  when  they  are  required  to 
be  out  of  ahot  way,  they  can  be  made  in  the 
height  of  the  fumacea,  and  to  occupy  a 
minimnm  space  under  those  circumstances. 
In  order  to  test  the  respective  merits  of 
the  (Duadonald)  boiler  with  others  in  ge- 
neral uee  in  the  naval  service,  it  was  aug- 
gested  to  the  Lords  CooMnissioners  of  the 
Admiralty,  that  their  Lordahipa  should  be 
pleased  to  order  a  trial  to  be  made  under 
the  euporintendenoe  of  their  own  officera, 
that  the  usual  ol^octions  urged  agaioat  pri- 
vaike  esperimenta  might  be  obviated ;  and 
their  Lordahipa  did  accordingly  inatitute 
a  seriee  of  experiments  with  a  Duodonald's 
boiler,*  capable  of  evaporating  320  cable 
Cset  of  water  per  hour  by  an  economical 
(Qfatem  of  firing,  and  also  by  other  boilers 
on  the  floe  and  locomotive  tubular  prio- 
eiple  BOW  used  in  the  service.  The  results 
and   inisrenoee  therefrom  will  be  noticed 


*  This  boiler  Is  MinlTaleiit  to  4t0  onbie  feet  with 
the  utoal  syiiom  of  iring  edapiad  at  tea,  or  telly 
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in  a  suQceeding  page;  but  with  a  view  to 
illustrate  inore  fully  the  striking  superiority 
of  the  parent  boiler,  the  following  evidences 
of  existing  jiractice  up  to  the  period  of  the 
introdnd^on  of  the  Dundonald  boiler  are 
adduced.  . 

At  the  time  when  thia  boiler  was  pre* 
duoed,  reference  was  made  to  the  Govern* 
ment  authorities,  who  stated  the  **  average 
consumption  of  fuel  in  the  naval  service, 
under  favoarable  circumstances,  to  be  8  lbs. 
per  horse  power  per  hour;  and  when  the 
coals  were  bad,  and  boilers  out  of  order,  it 
comes  up  to  10,  and  even  12  lbs.  per  hour ; 
and  there  was  no  reason  to  think  that  the 
consumption  in  tubular  boilers  materiallj 
differed  from  that  in  common  boilera." 

The  term  "  horse  power"  is  indefinite, 
but  the  rates  of  effect  according  to  the  aboye 
statement,  will  be  from  7*8—6*25  and  5*2 
to  5-8—4*69  and  3*9  lbs.  of  water  evapo- 
rated for  each  pound  of  coal,  according  st 
the  standard  of  a  horse  power  is  taken  as  I 
cubic  foot  or  *75  of  a  cubic  foot  of  water 
evaporated  per  hour;  the  latter  when  the 
expansive  power  of  the  steam  is  moderately 
used ;  but  in  some  engines  where  the  ex- 
pansive principle  is  carried  out  to  the 
extent  of  *625,  or  even  *6  of  a  cubic  foot  of 
water  per  horse  power  per  hour,  the  above 
proportion  of  fuel  per  horse  power  becomes 
more  extravagant.  The  vagueneas  of  the 
term  "horse  power,'^  aa  applied  to  the 
evaporative  power  of  a  boiler,  is  therefore 
obvious. 

The  various  results  which  have  been  ob- 
tained by  esteemed  experiments  (indhidl^ 
the  French)  on  a  great  variety  of'  MNm, 
range  between  7*25  lbs.  and  9*25  lbs.  of 
water  vaporised  by  each  pound  of  Asel  emi« 
snmed,  the  latter  being  the  higheat  result  of 
a  marine  boiler.  The  most  favourable  re- 
sults that  have  been  obtained  with  tlw  lan^d 
boilers  of  Cornwall  (where  there  ie  no  limi- 
tation either  to  surface  or  dimension}  4nm 
recorded  in  a  ? ery  elaborate  paper  on  the 
subject  of  boUers,  by  Mr.  Parkes,  In  which 
the  maximum  effect  obtained  was  11*82  lbs. 
of  water  from  1  lb.  of  coal,  by  a  slow  rate  of 
combustion ;  but  this  is  obtained  at  a  great 
sacriAce  of  weight  and  space. 

These  resntU  being  in  conformity  with 
experinftents  carefully  and  judiciously  mado 
by  engineers  of  the  highest  credit,  justified 
the  opln1<ni  entertained  of  the  patent  bdlerp 
and  lUiy  't«betantiated  the  records  of  ita 
high  evaporiitive  qualities.  The  value  of  it 
waa  fortiber  corroborated  when  the  same 
principle  of  alow  combustion  was  success- 
ftilly  applied  to  the  locomotive  tubular 
marine  bailer,  by  iriiich  Ita  evaporative  effect 
waa  raised  eonaideiably,  though  at  tho  ex* 
peuie  of  Ita  etmporating  powflr« 
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When  the  Importanee  of  the  eoonomy  of 
fael  ia  considered,  it  is  a  matter  of  sarpriae 
that  it  shonld  have  been  so  long  neglected, 
to  the  great  detriment  of  eteam  navigation, 
and  that  a  system  of  firing  so  prejudicial  in 
its  consequences  conld  have  been  so  firmly 
persevered  in,  except  from  want  of  compe- 
tent knowledge  in  those  whose  interests  are 
concerned.  The  great  evil  in  all  onr  steam 
Tessels  is  the  limited  capability  of  carrying 
fael  for  long  voyages — ^a  fact  deserving  the 
serious  consideration  of  all  parties  concerned 
in  steam  navigation,  but  to  the  royal  marine 
of  vital  importance,  inasmuch  as  the  public 
interests  depending  on  that  service  are  of 
more  consequence  than  any  other. 

The  conclusions  which  arise  from  the  full 
consideration  of  this  subject,  and  which  are 
amply  corroborated  by  an  inspection  of  the 
annexed  official  Tables  of  results,  are,  first, 
that  the  ordinary  practice  of  using  fuel  on 
lH>ard  steam  vessels  is  wasteful,  and  highly 
destructive  of  the  boilers. 

The  best  recorded  results  have  been  already 
stated  to  be  7  to  9^  lbs.  of  water  evaporated 
with  1  lb.  of  fuel,  and  this  was  considered  a 
satisfactory  result.  The  consumption  of 
fuel  is  stated  in  weight  of  water  evaporated, 
as  the  term  horse  power  is  a  varying  eon- 
▼entional  measure,  depending  upon  the  eoo- 
nomy with  which  the  steam  is  disposed  of 
in  the  engine,  and  can  convey  no  adequate 
idea  of  the  evaporative  power  of  a  boiler, 
having  reference  only  to  the  eogine  as  a 
whole. 

By  experiments  made  on  the  8th  and  9th 
of  October,  1844,  the  power  of  marine 
boilers  was  fuUy  proved  by  trials  in  Wool- 
wich Dockyard  on  a  locomotive  tubular 
marine  boiler  of  the  usual  proportions  of 
fire  and  heating  surface,  and  of  the  most 
approved  kind  then  used  by  the  Qovem- 
ment,  and  on  a  common  fine  boiler  on  the 
17tiu  M  Aowa.  in  the  following  Table  t* 

No.  L 


Date. 

Cubic  Feet  ot 
Water  Evapo- 
rated per  Hour. 

Poundi  of  Water 

Evaporated  with 

lib.  of  Coal. 

Oct   8 

n       9 

»    17 

•    105-06 

110-76 

65-69 

9186 
8-584 
8766 

Secondly, — that  an  improyed  method  of 
using  fuel  on  board  steam  yessels  is  practi- 
cable, by  which  great  benefit  will  accrue, 
both  by  the  saving  of  Aiel  so  efiected  and  by 
the  superior  durability  of  boilers. 

«  Thia  and  the  two  followlag  Tables  are  ex- 
tiaeted  flrom  the  Official  Table  of  tteaulta  in  pot- 
aeaslonof  theAdaairal^.aagiYenattbeend. 


Tk9  trialf  of  the  Dondoiiald  boiler,  in 
November,  1844,  sueoeeding  the  foregoing, 
were  productive  from  11-96  to  12-901  Iba. 
of  water  evaporated  by  1  lb.  of  fne!,  bdof 
40  per  cent,  greater  than  the  locomotive 
tubular  marine  boiler;  the  latter  result* 
1S'901,  being  the  maximum  effect,  as  fiw  as 
the  trials  wen  then  proaecuted,  as  shown  in 
the  following  Table : 

No  II. 


Date. 

Cubic  Feet  of 
Water  Evapo- 
rated per  Hour. 

Pounds  of  Water 

Evaporated  with 

lIb.ofCeal. 

Nov.  5 

M       8 
M       8 

614 
666 
800 
263 

12*901 
12-486 
11-96 
12-127 

Thirdly  .--That  a  material  saving  of  fuel 
is  not  incompatible  with  the  efficiency  of  the 
Dnndonald  boiler. 

The  minimum  amount  of  evaporatiefn 
at  the  trials  of  the  Dnndonald  boiler  pro- 
duced an  eflfeet  of  12-127  lbs.  of  water  eta- 
porated  with  1  lb.  of  fuel,  an  eftet  fully  40 
per  cent,  greater  than  the  beet  ordinaiy  prac- 
tice, and  30  per  cent,  more  than  the  beat 
result  of  the  locomotive  tnbnlar  maifae 
boiler.     (See  Tables  I.  and  II.) 

Tlie  maximum  amount  of  evaporatlmi 
of  the  Dundondd  boiler  (being  neatly  60 
per  cent,  above  the  minimum)  produced  an 
effect  of  12-901  lbs.  of  water  eyapoiated 
with  1  lb.  of  fuel,  or  50  per  cent,  greater 
than  the  best  ordinary  practiee,  and  40  per 
cent,  greater  than  the  best  reeult  of  the 
locomotive  tubular  marine  boiler.  (See 
Tables  I.  and  II.) 

The  economy  is  not,  therelbre,  bjurionsiy 
effected  by  increasing  the  evaporative  power 
of  the  Dnndonald  bciler. 

Fourthly.— That  the  faronraUe  leanita 
obtained  ttom  the  Dnndonald  boiler  are  d^ 
to  the  peculiarity  of  its  oonstraetion. 

In  die  trials  of  the  Dondonald  boiler  on 
November  5,  and  that  subsequently  made 
with  the  locomotive  tubular  marine  boiler, 
on  November  26,  on  the  saaae  princi- 
ple of  economical  firing,  the  maximnm 
effect  of  the  former  was  obtained  by  13-67 
superficial  feet  of  heatfaig  surface  ior  eadi 
cubic  foot  of  water  evaporated  per  honr, 
and  that  of  the  latter  by  19*19  superfieial 
feet  of  heating  surface  Ibr  each  cubic  foot  of 
water  evaporated  per  hour;  the  piopottion- 
ate  surface  of  fire  grate  per  cubic  foot  of 
water  being  respoetively  *477  and  '472  of  a 
superficial  foot,  and  the  quantity  of  fnel 
burnt  on  each  snperficial  foot  of  fire  grate, 
beug  respeotiFdy  10*13  and  10*34,  le 
shown  hs  the  ioU^miogTakUt 
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No.  III. 


DtU, 


Not.  5 
»    26 


Cubic  F«et  of 

Water  Era- 

poratcd  pw 

Hour. 


55*062 


Feet  of  Fire- 

barper  Cable 

Foot  Brmpo 

rated. 


•477 
•47J 


Coal  Burnt 

per  dquare 

Foot  of 

O^ato. 


10-18 

10*94 


In  coiiclaslon,  It  is  scaroelf  neoettary  to 
recapitulate  the  comparatiye  results  ezbi- 
Mted  bj  tkt  eztraeta  from  the  Tables,  whieh 
are  so  apparent  ta  not  to  need  farther  oona- 
ment ;  Imt  for  more  oonyeoient  reference  the 
prominent  pointi  may  be  smmved  np  In  a 
tBir  irorde,  vii.,  that  for  eqnal  heating  snr- 
fluOf  e<|tud  avrfiMw  of  Am  grale  per  cnbie 
foot  of  water  evaponiled  per  boor,  equal 
^naatitiea  of  ftiel  burnt  on  each  square  foot 
of  Are  grate,  and  nearly  eqnal  effect  in  qaan- 
tity  of  water  eraporated  for  a  pound  of  coal, 
tbe  adyantage  obtained  by  the  use  of  tbe 
Duodonald  boiler  over  that  with  which  it 
stands  contrasted  (the  best  in  use),  is  in  tbe 
ratio  of  78*5  to  55*062,  or  42  per  cent.  In 
farour  of  the  Dnndonald  boiler.  Tlie  amount 
of  beating  surface  for  like  elfbcta  obtained, 
was  in  tbe  Dundonald  boiler  IM?  snperli- 
dal  feet  for  eaoh  cubic  foot  of  %«ler  erapo- 
rated per  ho«r,  and  In  tbeloeiHnotl«o tabular 
marine  boiler,  19*19  superficial  feet,  or  up- 
warda  of  40  per  cent,  tn  (kronr  of  the  former ; 
likewise  the  rate  of  heating  surface  to  fire 
grate  surface  on  tbe  DnnddiiiiRI  boiler  waa 
28*7  to  1,  and  In  the  loeomotiYO  tubular 
marine  boiler,  40-65  to  1,  or  4^  per  cent,  in 
fiTOur  of  the  Dundonald  boiler. 

The  Tmlue  of  the  principle  upon  whleb  the 
patent  boiler  la  constructed  Is  thus  abown 
most  incontaetlbly,  proving  that  It  Is  poe* 
alble  to  obtain  the  maximum  effect  from  tbo 
fuel  oottinned  without  dimlniahiag  the  era* 
poratire  power  of  the  boiler,  which  was 
found  neoessary  with  the  looomotire  tubular 
marine  boiler,  in  order  to  obtain  on  equally 
favourable  result,  as  appeara  from  the  Tablea 
of  the  doily  trials. 

The  Dundonald  boiler,  though  promi- 
aently  noHoed  aa  applicable  to  atenm  vea- 
aela,  for  whieh  it  la  ao  admkahly  'Hdapted 
and  la  ao  fanperatlTely  called  fo|^  ia,  uerer- 
thelaaat  aa  profitably  applied  fto  lafid  oa- 
glnea.  it.) 

Theeanae  aaeeeas  has  attdidlid  4he  appM- 
eathm  of  the  prineiple  both  to 'high  ami  hiw- 
piaaaure  hoilera,  with  pewara'nriayiag  flnom 
10  to  80,  €0, 100,  ami  150  horMi. 

fioUara  of  the  last-aanrnd  power  hare  been 
aonatmeted  by  Meaara.  C.  Roblnaon  and 
Son  (huto  Bramaha),  englaeen,  Bmlloo, 
Mder.tho  pataitaa'a  OTclaaiw  Iteaaaab  for 


the  Russian  Imperud  Navy ;  and  tlia 
nent  macbioista  of  the  United  Statra  H 
an  tbe  watch  for  tbe  most  uaefol  and 
tically  advaatsgeoua  Inveationt)  have  adopted 
them  on  board  their  new  line  of  bmII  ateapi 
ressels  to  this  country,  although  tfaay  hare 
not  arailed  themselves  of  the  best  construe- 
tion,  and  couseqaently  bare  not  derived  the 
fall  economy  afforded  by  the  prindple.  In 
their  plan  of  construction  the  tubes  are  too 
•mall  In  the  bore,  and  arranged  too  cloae  to 
the  furnace,  whereby  they  are  expoaed  to 
the  intense  action  of  the  fires — a  mode  of 
oonstruetkm  seruputously  avoided  in  thoae 
boilers  which  am  manafoetared  la  thia  ooaa* 
try.  Tbe  heai>trap,  or  htvertad  bridga, 
whieh  exetdaea  ao  uaavfiad  sm.  <f^— i«^  asi 
the  ooaaamptJOA  of  foal,  ia  alao  moat  iqfadi- 
oiously  applied. 

Such  ia  the  extraordinary  aieat  of  thia 
atmple  contrivance*  when  properly  ooa- 
struoted,  that  In  no  caae,  with  the  moat 
rapid  firing,  does  any  of  the  effective  heat  of 
the  fuel  pass  beyond  it  into  tbe  fnand  or 
chimney. 


YHB  KOT-AOl  OAOK-OUIAlfaiFO  nOCSBat. 
•^THB  aTBU«OUM  OV  A  NBW  IKVaN- 
TION. 


Some  five  yean  ag»  we  gave  oar 
den  an  aoooant  vf  anew  Mode  of  ~ 
lag  brewiera'  caaka,  in  vested  and  patented 
by  Meaara.  Daviaoo  aad  Symington, 
whieh  oonalated  firat,  In  oleaMing  tbe 
interior  of  the  caaka  of  all  adhering 
matter  by  meana  of  an  ingenioua  appn* 
imtaa,  which  operated  throogli  the  bung- 
hole,  and  rendeivd  noneceasary  the  M 
proeeaa  of  nnheading;  and  aeeond,  in 
purifying  the  caaka  by  paaatng  thraogh 
them  rapid  enrrenia  of  <l^  healed 
air,  inatead  of  ateani  or  moiat  heM; 
aa  uaed  to  be,  and  la  now  hi  many 
parta  atill  tbe  nraetioe.  We  awntianed 
at  the  time  that  thia  plan  bad  been 
adopted  with  moat  aatlafhotory  rcanlta  at 
the  great  London  brewery  of  Mcain. 
Tmman,  Hanlinry,  and  Co. ;  and  ao^  in 
point  of  faet.  It  had.  Afterwania,  how- 
ever, we  learnt  that  it  had  been  ahna- 
doned  by  that  honae,  and  Datnrally 
inferred  that  thia  aroae  from  Ha  not 
Btandingtbeteetofoontinnouanae.  The 
irm  of  Meaara.  Allaop  and  Co.,  the 
celebrated  prie-ale  brewera  of  Boston, 
waa  alao  died  by  na  aa  having  employed 
tbe  patent  prooeaa  with  great  ancc— a; 
bat  we  had  the  mortifleatlon  ta  bear  not 
long  alter  ^nt  tiiqr  IM  bad  bad 
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to  repem   tlicm    of    prtfoniwDg   tbe 
ivteBtM— for  that  a  whole   seaion^s 
brbwing,  wM«h  bad  been  sent  oot  to 
India,  had  been  turned  from  inle  to  reef, 
iR  owing  to  t1te  "new-fangled*'  mode 
of  purifying  the  oasks.     In  sborti  our 
reeommendaflon  became  so  utterly  dia« 
credited  that  we  oould  come  to  no  other 
conclusion  than  that  we  had  somehow  or 
other  been  betrayed  into  a  great  mistake. 
Por  a  long  time,  we  heard  no  more  of  the 
afiOur,  and  we  finally  set  it  down  in  our 
minda  aa  but  aoothier  inetaoeo  of  the 
•deluaton  and  ^aappoiatment  in  whioh 
the  history  of  invention  ia  ao  particularly 
rife*    On  reaoMlj  paying  a  visit,  ham* 
ever,  to  Misers.  Uanbny  and  Co/s, 
what  was  our  astonishment  to  see  tlie 
'proeesa  whteh  iftiey  w^re  reported  to  have 
abandoned  (aa  was  the  fket),  and  which 
we  thought  had  become  utterly  defunct, 
fn  full  work!    «« How  was  this  ?  "    The 
abandonment  had  taken  place  *'  under  a 
wrong  impression  ;  **  the  firm  had  disco- 
vered their  error  ..and  **  resumed  the 
Srocess,**  and  meant  **  to  use  no  other  in 
itnra."    Wo  ware  tompted  to  mention, 
in  a  faealtoting  way,  tho  nauea  of  Allaop 
and  Co.    ''Oh  yea,  there  had  been  a 
atoryiabottt  iMr  aaviiig  » whole  seaaon'a 
biowink  apaUad-  Iry  the  piooessi  bat  it 
waa  aU  noiiaeHe:   the  ale  had  been 
afibeled  in  ita  cokmr^  but  not  by  the 
lipspsing  prooeas  (how,  indeed,  shonki 
'k  ?)  and  after  ft  littte  while  it  eame  right 
anongh/'     ''  And  have  Allaop  and  Gi., 
too,  reamaed  the  proeesaP"    ''  Yea^  we 
believe  ao/'     Here  waa  a  very  aingnlar 
reweaeof  isatone.  An  invention  adapted 
to  a  partieular  trade  is  tried  by  two  of 
.tho  moat  eminent  honsea  in  it,  and  ra- 
jealed'aa  useless  or  unprofitable*    Soim 
time  after,  it  ia  reaumed  by  the  very 
aame  Iwuaeai  and  givea  entire  aatiafiM- 
tioo.    The  nsok  is  well ;  hot  let  tbe 
reader  pendrato  in  ftnoy  beyond  that 
rsaolr,  and  pietnie  to  kioMelf  the  eiroum- 
otaacea whioh  nmat  have  attended  awh  a 
■  aonrse  of  events.    The  sore  diaoooragp- 
-■MAt  wliith  the  invcotora  nnal  havefdt 
.'ttBdsr  the  ngecttoii  of  their  aeheme  by 
the  best  poesible  authorities  I  (in  moat 
edses,  and  wiitk  most  men,  it  would  have 
.  produced  ttlter  despair  of  success} -*-the 
wonderftil  spirit  of  pezaeveranoe  with 
which  thejr  must  have  been  animated  to 
brave  a  aaaond  tinw  the  ehaneea  of  defeat 
«^to«feaB  for  another  trial  where  they 
hod  Mfoady  (to  att.  apphsiianne)  fwlad  ao 


signally !  (Strong,  indeed,  and  intelli- 
gent withal,  must  have  been  their  con- 
viction of  the  utility  of  the  invention,  to 
inspire, snob  a  spirit.)  The  slights,  the 
taunts,  the  mortifioation8»  the  delays,  to 
which  they  must  have  been  exposed! 
l%e  loss  of  time  (for  already  nearly  half 
of  the  term  of  the  patent  has  elapsed), 
loss  of  money,  losa  of  personal  peaae 
and  quiet ! 

We  have  ascertained,  by  subsequent 
inquiry,  that  the  process  is  at  length 
beginning  to  have,  as  they  say,  a  ma. 
Besides  Sfeasra.  Truman,  Hanbury,  and 
Co.,  and  Mesera.  Allaop  and  Co.,  it  has 
Iwen  adopted  by  Measis.  Bass  and  Go., 
of  Burton;  Measrs.  Guinness  and  Co.,  of 
ral  other  firms  of  the  same  high  atamp. 
Dublin ;  Messrs.  Ind  and  Co.,  and  aevo- 
Many  millions  of  casks  have  been  already 
eleansed  by  this  process;  and  so  effectual 
does  it  prove,  tliat  the  number  which 
have  required  to  be  unheaded  (in  order 
to  be  subjected  to  mechanical  scouring), 
has  nowhere  exceed^  2  per  cent.  Ae 
patent  is  now  become  the  sole  property 
of  one  of.  tlte  patenteea,  Mr.  Davison,  to 
whoae  bnaiiiesa  tolenu  and  practical  expe- 
rience as  4t  .bra  very  engineer,  much  of 
ita  reoeilifr>aiieo0M  ia  no  doubt  owing» 

araoxriOATiqKa  ov  aNOuaa  rxTSNTa  aw- 
moi.Lsn  ouajMO  thb  webk  sndino 
OBCBMaaa  12, 1850. 

John  TvoKan,  of  the  Royal  Dockyard, 
Woohrieb^  Kaat,  shipwri^t.  Fur  trnj^rfUM" 
oiattlff  tfo  «l«am  tAUn^  aod  in  paarjiy, 
0leamtmg,  and  proptUm^  oaiMir.  Patent 
dated  J«m  1, 1860. 

The  improvamants  here  spedfied  and 
dftiBkedare:— 

1.  In  the  eonstmatioB  of  boilers,  the 
phtfiBg  of  the  heel  or  ihoa  of  the  fonnd  on 
the  diaphragm,  and  aaaaing  tbo  fnimel  to 
pats  through  the  ■moke-box,  whereby  the 
ateani  enien  the  cylindtna  in  a  drier  atate, 
and  the  tendency  to  priaae  ia  leasoDed. 

*  9». A fiothod  ef  gearing  end  topping  the 
aerMr.prppeiltr.  ^le  lorewis  attached  to 
Ibeahaft^ear  of  the  dead  wood  of  thevea- 
■el,  and  has  a  collar  connected  by  aa  am 
ai|4o4rtaidini  toaaacand  ihaft  fdaaed  above 
the  laaehafiitha  driving  riiaft,  whieh  been 
tho  weight  of  the  acraw  when  it  la  lopped  or 
raited  under  (he  oonaier  of  the  vetaaU 

S.  An  avranganant  of  apparataa  for 
eiataaing  the  tidei  and  battom  of  abipa. 
Ttaia  apparataa  oontiste  of  a  brash  eompoaad 
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of  an  air-tight  caie,  which  ii  drawn  back- 
wards and  forwards ,  or  diagonally^  over  tha 
liidei  of  the  ship  by  meant  of  ropes  suitably 
disposed  and  gnided. 

John  Stkbs  and  Adam  Ogdbn,  both 
of  Dock-street,  Hnddersiield,  York,  wool- 
cleaners  and  machine-makers.  For  certain 
improvBmmtt  in  machinery  for  cleaning 
woolf  cotton,  and  similar  fibrous  substances 
from  burrs,  motes,  and  other  extraneous 
matter.     Patent  dated  June  4,  1850. 

Ctaims,^-!.  The  combination,  arrange- 
ment, and  application  of  a  ribbed  cylinder, 
beating  drum,  and  cloth,  in  the  manner  and 
for  the  purposes  mentioned  or  referred  to. 

2.  The  pecoliar  arrangement,  combinai- 
tion,  and  application  of  an  **  arrester " 
(including  its  arms,  ears,  and  pins)  with  the 
spiral  and  comb  cylinders- 

3.  The  peculiar  arrangement,  combina- 
tion, and  application  of  the  spiral  cylinder, 
tooth  and  blade  cylinder,  and  fan  cylind^ 
with  the  arrester,  as  described  and  set  forth. 

David  Napier,  and  James  Murdoch 
Napier,  of  the  York-road,  Lambeth,  Sur- 
rey, engineers.  For  their  invention  of  tm- 
protements  in  apparatus  for  separating 
fluids  from  other  matters.  Patent  dated 
June  4, 1850. 

The  first  of  the  present  improTements, 
which  have  all  relation  to  centrifugal  ma- 
chines, consists  in  placing  within  the  drum 
an  inclined  plane  running  around  in  the  form 
of  a  screw,  leaving  however  sufficient  space 
between  the  exterior  of  the  screw  coil  and 
the  interior  of  the  drum,  to  insert  either  a 
casing  of  wire  cloth,  or  a  wire- cloth  casing, 
and  one  of  thin  perforated  metal.  Attached 
to,  and  supported  by  a  strong  rim  formed 
at,  and  around  the  exterior  of  the  mouth  of 
the  drum,  is  a  toothed  ring.  The  coils  of 
the  inclined  plane  are  sustained  and  kept  at 
their  relative  distanoes  apart  by  stays,  which 
are  attached  at  bottom  to  a  plate  working 
loosely  round  the  boss  of  the  main  shaft, 
and  are  crowned  at  top  with  a  flat  ring 
which  carries  two  seta  of  friction  rollers, 
the  first  of  which  run  in  a  recess  formed  in 
the  upper  surface  of  the  before-mentioned 
toothed  ring,  which  the  others  bear  against 
its  interior  periphery.  This  ring  also  car- 
ries  bearings  for  a  worm-wheel  gearing  into 
the  toothed  ring.  On  the  worm-wheel  shaft 
is  keyed  a  toothed  wheel  actuated  by  a 
flange  on  the  casing  of  the  drum,  each  revo- 
lution thereof  causing  the  flange  to  take  into 
a  fresh  tooth  of  wheel,  and  thereby  giving  to 
the  inclined  plane  or  screw  coil  an  independ- 
ent rotative  motion,  which  raises  the  *'  mat- 
ter'' deposited  on  the  coils  of  the  plane,  and 
forces  it  over  the  mouth  of  the  drum,  cither 
into  the  casing  at  any  part  of  its  periphery, 
or  at  ona  paitlcolar  point,  by  arrangmg 


there  a  tangest  shoot  in  oonnactioii  witii 
ikns  or  blades  fixed  on  the  mouth  of  the 
drum.  The  latter  arrangement  is  more  p«r- 
ticulariy  applicable  to  the  treatment  of  sac- 
charine matter,  |n  which  case,  as  it  is  desir- 
able that  the  sugar  should  be  discharged  aa 
dry  as  possible,  the  pipe  for  introducing 
syrup  or  water,  and  whidi  should  be  in  oon- 
pection  with  the  vat  for  containing  the  syrup 
or  water,  may  extend  downwartu  into  the 
drum  to  such  a  depth  as  will  permit  the 
injected  llqaor  to  be  discharged  before  the 
sugar  by  the  action  of  the  inclined  plane 
reaches  the  top  of  the  drum.  A  pipe  for 
introdudttg  steam  when  requisite  is  also 
provided  la  addition  to  the  feed  pipe  for 
supplying  matter  to  be  operated  on. 
,  A  second  improvement  consists  in  aaa- 
pending  the  machine  in  such  manner,  tliat 
its  vibrations  shall  not  be  communicated  to 
the  building  in  which  it  is  placed.  This  is 
effected  by  ponnectinc  the  drum  to  the  cross- 
head  in  which  its  shart  revolves  by  means  of 
iron-rods,  an  eye-bolt  being  attacl:ed  to  the 
cross-head  for  suspending  the  whole  appa- 
ratus. 

A  third  improvement  consists  in  provid- 
ing the  drum  with  a  fklse  bottom,  having  a 
long  boss  capable  of  sliding  up  and  down  on 
the  shaft.  To  this  boss  is  attached  a  pulley 
or  other  suitable  contrivance  for  raising  the 
false  bottom,  and  thus  discharging  the  drum. 

Messrs.  Napier  specify  lastly  an  im- 
proved brake,  which  consists  of  a  metal 
ring  placed  underneath  the  drum,  whieh  if 
stopped  or  retarded  by  bringing  the  ring  ia 
contact  with  it  by  the  depression  of  a  lever. 

Claims. — 1.  The  constructiog  of  centri- 
fugal apparatus  for  extracting  fluid  from 
other  matters,  in  such  manner  that  a  supply 
of  the  matter  to  be  operated  on,  and  dis- 
charge of  the  matter  operated  on,  may  be 
effected  during  the  rotation,  and  by  the 
working  of  the  apparatus. 

2.  The  suspending  of  oentrilugal  appa- 
ratus as  explained. 

8.  The  arrangement  of  apparatus  for  dia- 
eharging  the  drum  or  rotating  veasel  of  its 
oontents  after  operating  by  centrifugal  ae- 
tion. 

4.  The  stopping  or  retarding  the  nsotioB 
of  centrifugal  apparatus  used  for  separating 
fluid  from  other  matters  by  applying  a  i|ie- 
chanical  brake  to  act  on  the  drum  or  rotat- 
ing vessel. 

Thiopore  Cartali,  of  Manchester,  mer- 
chant. For  certain  improvements  in  the  treat- 
ment or  preparation  qfyams  or  threads  for 
weaving.  (A  communication.)  Patent  dated 
June  4,  1850. 

Mr.  Cartali's  improvements  consist  fai 
giving  the  yams  an  extra  twist,  so  that 
elo^  made  th>m  theip  shall  on  the  af^llaa- 
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tion  of  moistare  beeome  pcrmantly  creased 
or  pleated.  The  extra  twist  may  be  im- 
parted by  any  of  the  means  ordinarily  in  me, 
and  steam  or  moistare  may  be  applied  during 
the  operation  or  not, — ^in  the  former  case 
the  twist  will  be  imperceptible  in  the  yam, 
in  the  Utter  it  will  be  Tisible,  bat  the  effect 
of  each,  when  woTen  and  damped  is  stated 
to  be  precisely  similar.  When  the  yam  is 
bleached  it  may  be  twisted  before  being 
woven,  bat  grey  yams  are  best  woven  first, 
and  the  cloth  bleached  afterwards. 

Claim, — Subjecting  yarns  to  an  additional 
operation  of  twisting  after  tbey  have  been 
mannfaetnred  by  the  mule,  throstle  or  other 
spinning  machine. 

William  Watson,  the  younger,  of 
Chapel  Allerton,  York,  manufacturing  che- 
mist. For  improvementM  in  tke  preparaiioH 
tmd  moMffaeture  of  vtariotu  iubtttmeu  io  he 
mtd  in  ih€  proeeuet  of  dyehuf,  priniinfff 
and  eoiouring.  Patent  dated  June  4, 1850. 
The  present  improvementa  consist  in  the 
economical  production  in  a  dry  state  of 
certain  compounds  of  indigo  (dissolved 
in  its  imported  or  refined  state),  in  con- 
centrated sulphuric  acid,  and  alkalies, 
or  alkaline  earths,  such  as  soda,  potash, 
barytes,  strontia,  lime  and  magnesia,  or 
alkaline  salts,  of  which,  however,  owing  to 
the  expense  or  inconvenience  of  using  some 
of  them,  the  patentee  prefers  to  employ 
chloride  of  sodium  (common  salt),  the  car- 
chloride  or  subcarbonatei  of  soda,  potash, 
and  magnesia,  and  solphate  of  potash;  he 
observes  that  any  of  the  alkaline  salts  capa- 
ble of  being  dissolved  by  sulphuric  acid, 
may,  nevertheless,  if  desired,  be  similarly 
employed. 

Claims,'^!.  The  addition  or  mixing  of  a 
solution  of  indigo  in  sulphuric  acid,  to  or 
with  common  salt  in  the  manner  explained. 

2.  The  addition  or  mixing  of  a  solution 
of  indigo  in  sulphuric  add,  to  or  with  sul- 
phate of  potash. 

3.  The  addition  or  mixing  of  a  solotion 
of  indigo  in  sulphuric  acid,  to  or  with  caus- 
tic potash,  caustic  soda  or  caustic  magnesia. 

4.  The  addition  or  mixing  of  a  solution 
of  indigo  in  sulphuric  acid,  to  or  with  car- 
bonate of  potash,  carbonate  of  soda  or  car- 
bonate of  magnesia. 

5.  The  manufacture  of  compounds,  or 
preparationa  of  indigo,  by  the  admixture  of 
any  suirable  alkali^  or  alkaline  earth,  or  the 
salt  of  any  alkali,  or  alkaline  earth,  with  a 
solotion  of  indigo  in  sulphuric  acid,  so  as 
to  form  dry  or  solid  compounds  of  the 
nature  set  forth. 

pAUt.  D'Angbly,  of  Paris,  France,  gen- 
tleman. For  certain  impropemenie  it  the 
eonsiruetion  of  priviee  and  urinale,  and  in 
iqtparatue    and   machinery  for  aleaming 


priviei,  ceupooU,  and  other  plaee»t  and  in 
deodorizing  the  matter  extracted  therefrom^ 
and  rendering  it  aoailable  for  agricultural 
purpoeet.    Patent  dated  Jane  4,  1850. 

Passing  over  the  arrangements  described 
by  M.  D^Angely  in  the  constrocUon  and 
mode  of  cleansing  the  places  referred  to  in 
the  title,  as  being  almost  entirely  destitute 
of  novelty,  we  come  to  his  deodorising  flnld, 
which    is  manufactured    thus:  —  He  first 
places  200  lbs.  of  bark  in  a  vessel  contain- 
ing 165  gallons  of  soft  water,  and  boils  it 
until  completely  macerated.     Into  a  second 
vessel,  containing  85  gallons  of  water,  he 
puts  40  lbs.  of  green  or  80  lbs.  of  dried  roe, 
or  wild  mint,  and  this  also  is  well  boiled. 
After  clearing  the  two  infusions,  they  are 
mixed  together  and  boiled  ;  200  lbs.  of  sul- 
pbate  of  iron  and  160  lbs.  of  pyrolignite  of 
iron  are  then  added,  and  the  boiling  conti- 
nued  till  they  are    dissolved.      Saffident 
water  is  to  be  added  to  make  the  whole 
quantity  250  gallons.     It  is  stated,  how* 
ever,  to  be  indispensable  that  the  ap.  gr.  of 
the  mixture  should  not  exceed  16^  Baum^, 
or  1*125,  nor  be  lower  than  15°  Baum^,  or 
1-116. 

Fbeeal  matter  having  been  deodorized  by 
means  of  this  compound,  added  in  the  pro- 
portion of  about  7i  per  cent.,  is  dried  in  a 
close  chamber  maintained  at  a  heat  of  from 
yO""  to  9(f  Fahr.  Half  the  floor  of  the 
chamber  is  composed  of  bricks  enamelled, 
and  the  other  half  of  tiles  prismatically 
shaped,  and  arranged  at  distances  of  about 
half  an  inch  apart  When  the  operation  is 
about  half  over,  the  matter  is  to  be  shovelled 
on  this  portion  of  the  chamber,  through 
which  it  hUa  when  dry  into  a  receptacle 
placed  beneath. 

Manure  is  composed  of  dried  or  bnmt 
peat,  or  of  dried  beasts'  blood,  both  in 
powder  and  mixed  with  the  dried  fsBcal 
matter,  in  the  proportion  of  one-third  of 
the  latter  to  two-thirds  of  dther  of  the 
former. 
No  claims. 

Edmund  Shaefi,  of  Lsncaster,  M.A. 
For  certain  improvemente  in  railway  car^ 
riagee.    Patent  dated  June  5,  1850. 

Claime,  —  1.  A  method  deicribed  of 
constracting  the  framework  of  low  carriages 
aa  far  as  regards  the  outside  beams,  or  sole 
guard-pieces  and  under  rsils  of  earriage 
bodies,  and  the  mode  in  which  the  same  are 
connected  and  bound  together  to  give  addi- 
tional strength  to  the  framework. 

2.  A  buffing  apparatus  as  described,  in  so 
far  as  regards  the  peculiar  shape  of  the 
buffer  head,  and  the  combination  of  two 
buffer  rods. 

John  Mc  Nicoll,  of  Liverpool,  engi- 
neer.   For  improvewunie  in  tnacMmnf  for 
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fpMnff   and   tonvefinff  ioei^ffhtifi'i  Vailtfnl* 
dated  J^nne  6,  1S$0.  ^'<d<  t.  •• 

C/o<m.-— A  method  ot  oomMding' and* 
arrftnging  tbe  tnkdiiftery  of  ft)  trMritmg' 
crane,  in  iriikh  a  portable  "or  ^Mloaavf 
engine -fa  eivsecl,  by  meanar  of  w  ■btftHrvitv 
Ding  longitudinally  off  the  rail  or  traoawiyv' 
to  give  motion  to  the  irorkiDg*  parti  of  a 
laraveUittg  crane,  so  aa  to  iMra«a  it  to  lift  and 
MnVefy  weigbff. 

William  Edward  Nbwtom,  of  Chan* 
aery-lane,  civil  engineer.  For  impfOtf€m€ni» 
apfUtMe  /o  ^oo/t ,  tAoet,  nnd  other  cf«er- 
•frff9  fir,  or  applisHcif  io,  tki  fikt.  (A 
eooimmiioation.)  Patent  dated  Jane  6, 
1850. 

Ctakm,'^!.  Th«  preparation  of  the  sole 
or  under  surface  of  India  robber  shoeiv 
bttslcins,  garters,  boots,  and  wrer-ahoes,  by 
inserting  therein  or  attaching  thereto  mo«- 
talUc  '*  points,"  perannently  aeoured  in  or 
to  such  sole  or  under  surface  in  either  of 
two  methods  mentioned  or  referred  to  (i*  e., 
by  inserring  the  points  ssparatelyf  or  by 
casting  them  on  to  |)late8  which  are  placed 
so  9B  to  allow  the  pointa  to  prcjeot  throngh 
the  sole,  or  by  attaching  the  polats  to  a 
separate  piece  of  India  rtibber  whioh  is  then 
cere  anted  to  the  oatslde  6f -ihe  aolie)/aQd 
the  application  of  metaili«  joints  perma- 
nently secured  to  such  sMat  op  midier  sur- 
face, to  the  mBnufacturi$'>df'>Ii»dia-nibber 
shoes,  bushtns,  gaH6r»»  Voots^  and  drer- 
shoes,  to  present  thffr  W«Mrtn|f,-  and  make 
them  less  liable  to  slip  or  sKde  when  worn 
upon  ido,  snow,  or  other  inBOOth  or  alippery 
surface. 

2.  The  employment  of  a  partial  or  entire 
sole  in  combination  with  an  elastio  strap, 
for  the  purpose  of  prefcnting  the  wearer 
firom  slipping  on  smooth  surfaces. 

3.  Making  the  sole  of  cloga  of  India- 
rubber  sponge,  prepared  sulMtantially  as 
described  [L  e.,  by  Bailing  sugar  or  reain 
with  India-rubber  previous  to  ita  under- 
going the  Tuloanixing  or  coring  prooeaa), 
but  without  restrietlon  to  the  use  of  augar 
or  resin,  as  other  substanoea  which  will 
eroWe  gas  in  large  qoantitiea  duiing  the 
curing  process  are  equally  appUeabla,  al- 
though sugar  and  resin  have  beeit  found  to 
be  the  best.  Also,  making  thetoleof  idloga 
m^e  of  India-nibber  sponf«v^iar:  any  pre- 
paration of  India-rubber,  ii4thn«  #im  and 
protuberances  so  as  to  elemtf'thrfoot  from 
the  ground  without  maktogcille:  artisle  of 
too  great  weight.  »i  (W  ^..  . 

4.  Making  boots*  shoes,  abd  other  cover- 
ings for  the  feet  or  parte  thareof^  pervieua 
to  the  perspiration  of  the  wearer  by  making 
audi  artielea  of  sheet  rubber  perforated  with 
minute  holes,  or  of  the  before  mentittned 
India-rabbcr  aponge  toU#d  hito  thia  ahoeti. 


William  NsunKMi,  .of  Chaaosry  •  lave, 
oitil  cnginaer.  F}»r.igor4ain  improvewamie 
m  tko  mamt^ativro  ^  eorda,  r^ieSf  AoMfa* 
tiromf  eloiki^  quUtinpt  «4Qfo,  4twi  cuskUmg^ 
and  in  elntie  material  for  staffing  the.latter« 
f»  wHek  mamu/attMme'  e^iQHiok^m^/ormit  tm 
sasenf  iai  mgrMirU^  f$ti4  in  tke  uppHcatian 
^  port 9  of  HumimprmMnmtfUi^io  tM  9fwm» 
fKturt  of  jMNltr  isinyrerai  iuUwk  box^t 
hm^eiM,  b&otrim§$,  tsiwyyirsr  tmd  o<Aer  Uk% 
mrtielet  of  uiUUif%  (A  eoramniuoiitioii.} 
Paunt  dated  Jose  S,  IB^ 

Ti&e  words  of  the  tiU0  printed  ia  Roman 
letters  have  lieen  dsaolaifned  by  Mr.Kewton* 
be  having  diaooveradiiroiii  the  desoriptioaof 
the  invention  oommunicafted  to  him  fay  hia 
foreign  correspondent  that  this  part  of  it  ia 
neither  **  new  nor  likely  to  be  of  ceoeral 
benefit  or  advantage." 

CUdm8»'-^l.  {With.itelaA.ioa  to  India  rob- 
ber oordfabrioa«)— The  asaking  of  tbevarioos 
articles  enumerated  (t*#*j  hose,  hat->bosei, 
gun-caseSf  tmnblers,  kitchen  and  other 
vesseU,  eovera  ^t'  bottles,  -mats,  tow  lopaa, 
eords,  coal-8eQttlei,.aad  thoae  articles  which 
are  formed  in  or  on  monlds},  at  well  aaany 
other  like  or  almilar  artiolea  by  winding  or 
•oniieating  together  oorda  of  "  India  jrnbbcr 
v^om "  in  the  greoa  or  tacky  state,  and 
•then  aubmitiing  the  aame  to  the  proceaa  of 
curing,  to  secure  the  union  of  the  variooa 
parts  in  asaoner  anhatantiaUy  as  set  forth. 

3.  The  manufaotnre  of  cellular  fabrica  by 

uniting  together  sheets  of  India  rubber,  vd- 

l<im,  tissue,  vegetable  leather,  or  other  aimi- 

'  hir  or  equivalent  India  rubber  fabric  at  stated 

-intervals,  so  as  to  form  cells  as  aet  forth. 

•  When  emplo3red  in  tbe  mannfactore  of  life- 

'  buoys  or  preservers,  it  is  preferred  that  the 

cells  should    be  diatinct  and  inflated,  or 

stuffed  with  buoyant  matter  individunlly ; 

in  other  eases  the  cells  are  in  connectioa 

with  each  other. 

Under  the  third  head  of  the  specificatioa, 
■which  relates  to  the  manufacture  of  **  atrong 
cloth  "  for  ships'  sails  and  other  uatt,  by 
combining  bats  or  fleeces  of  cotton  with 
India  rubber  in  the  green  or  tacky  atate ; 
»o  claim  is  mado. 

Jambs  GoimaKi  of  Stoke  MiUs,  Stoke, 

near  Norwich,  mustard  and  starch  maim- 

faeturer.    For  improvemenit  in  the  mmtsr- 

^Ifirs  1^  tlorcA    Patent  dated  June  8, 

1850. 

Mr.  Colmaa's  improvements  consist  la 
the>employas«nt  of  borax  or  cream  of  tartar 
(sooMtimea  called  tbe  supertartrate,  bwt 
more  properly  tbe  bitartrate  of  potash), 
either  alone  or  in  combination  with  newly- 
bomt  unaUeked  lime,  to  separate  the  gluten 
from  the  starch  in  lioe  and  other  legmnmova 
or  fariaaooooa  aobataaoes  fh>m  which  atarek 
ii  auuHifjMitwped. 
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Forty  ifalloiM  of  a  wtiMkn  compoie^  of 
20\h9.  of  borax  di«MlTad  in  abovt  twenty 
timet  its  weight  of  warn  or  beatad  water 
and  one  bni hel  of  lime,  with  tniievettt  water 
to  make  the  wbolo  qaantity  about  50  gaiU 
lone,  are  added  to  a  ton  of  rioe,  previouslf 
•teeped  io  an  alkaline  ley  made  with 
■oda  instead  of  potaab,  at  being  leee  expcn* 
■ite,  and  hafiog  lew  lendeney  to  render  the 
starch  dellqvesoent,  and  levigated  in  the 
nsnal  manner.  The  mixture  is  plaoed  in  a 
eham  and  well  agitated  for  two  or  three 
boors,  so  as  to  bring  every  part  of  the  tioe 
under  the  action  of  the  solution,  ikfter  the 
whole  has  been  allowed  to  settle*  snd  the 
supernatant  liquid  drawn  off  by  ayphons  or 
otherwise,  the  starch  is  ready  for  the  opera» 
tions  of  boxing:,  &e«,  ordinarily  practlied* 

Claim, — ^The  application  of  a  sofattion  of 
borax  or  bitartrate  of  potash  and  lime,  or 
of  borsz  or  bitartrate  of  potash  alone,  to 
act  on  the  pulpy  mattera  firom  which  starch 
if  to  be  separated,  and  to  faoiliUte  or  pro- 
mote the  separation  of  stareh  from  the 
matten  with  which  it  is  mixed. 

WiLLiAV  RoBBRTaoN,  of  Gatestdo  HiU, 
Nellstone,  Renfrew,  Scotland,  msohino- 
maker.  J^  teipreomisfils  tn  osrtem  otn- 
chinery  ^idfor  tpiwUn^  and  doublm^  eW- 
ton  and  other  fibtum  $ub$iamoi»»  Patent 
dated  June  6, 1850. 

Ciaimi.'^l.  The  ute  and  appUoation  of 
an  epicyclie  train  or  system  of  wheels,  as 
deicribed  and  shown,  or  of  any  other  train 
or  lyitem  of  wheels  on  the  sanae  principle 
(as,  for  instance,  with  bevel  wheels  instead 
of  spur  pinions,  as  shown),  for  the  purpose 
(in  combination  with  or  through  the  inter- 
vention of  BuiUbly- arranged  mechanism  or 
mechanical  parts)  of  taking  the  carriage  in 
and  winding  the  yarns  on  to  the  spindles ; 
the  train  in  this  case  reoelt ing  motion  from 
one  single  driver  only  (by  means  of  a  belt, 
but  without  rcstiietlon  thereto>-~the  peculiar 
property  of  such  train  so  driven  to  comani- 
nicate  a  varying  motion,  being  theraby  at 
liberty  to  act  in  the  manner  deaoribed. 

2.  The  use  and  application  of  suoh  an 
epicyclie  train,  and  the  pecuHar  adaptatien 
and  arrangement  of  parts  in  connection 
tberawitfa,  as  deicribed,  for  the  purpose  of 
taking  the  carriage  out  and  of  giving  motion 
to  the  drawing  roHera  conjointly— the  train 
in  thia  case  receiving  motion  from  two 
driven  (by  means  of  two  belts,  but  without 
rastriction  thereto),  and  in  which  esse  tiie 
train  so  driven  gives  off  for  eaoh  operation 
a  determined  amount  of  vtkWorta  motion, 
not  now  possessing  the  property  of  impart- 
ing a  varying  motion,  whiehr  It -possessed 
when  driven  by  one  belt  only. 

Mr.  Robertson  here  observes,  that  ho  hss 
shown  and  described  his  mventUm  as  apptted 


tnthal  cl«M  of  *«  mules"  termed  self-sot- 
ing,  but  that  it  ia  alao  applicable  to  hand 
mules^. .  th*  modifleations  requisite  for  its 
adaptatien  t»  this  class  of  maohines  being 
snob  onlp  as  would  readily. suggest  tUem^ 
seines  to*  •  any  workmaa  conversant  with 
them. 

S.  The  uae  of  a  friction  diso  and  brush- 
wheel  and  oonBeetiog  gear  to  the  temperluB 
scraw,  as  a  ragulating  apparatus  for  winding 
on  the  yam* 

4.  Tht  movesient  of  the  pulley,  ohaia, 
and  rope,  and  apparatus  in  connection  there- 
with, by  which  the  reveraiog  movement, 
whether  derived  from  the  epicyolto  train  or 
from  any  other  aimilar  mechanical  arrange* 
ment,  works  the  fallen  befiore  it  begins  to 
draw  in  the  earrisge. 

5.  The  oonatruction  of  the  builder-fraose 
and  dropping  lever  in  the  ooppiog  motion, 
as  deseribed— the  same  being  both  jointed 
on  one  centra. 

PbTIR  AUMANn  LSGOUTJB  DB  FoNTAINS- 

MouEAU,  of  South* street,  Finsbury,  i.QB- 
don.  For  certete  tai/iroMmea/s  in  oietf- 
iMiimff  9ngiM€9  jmi  im  motion  bjf  $Uam  and 
ga»  rttmlUng  from  cost^as/ton.  (A  com- 
mimieatioar)    Patent  dated  June  8,  185flU 

Clofsif.THl.  ^Xbe  use,  as  a  motive  power, 
of  stoam.Mul  gNiss  raised  to  a  very  high 
tcmpe8atura«>a9|d  in  a  state  of  dUatatioOy  in 
the  maousn  dfacF>bed. 

2.  The  oonatruptiag  oscillatiojg  engines 
oomposed  of  nsb  aenular  capacity  divided  into 
oomparimenta..  i 

3.  A  pecnHar  asode  of  disposing  the  slide 
▼aWe  in  oacillating  engiaes,  so  aa  to  regulate 
the  admimioB  of  the  motive  power. 

4.  Regulating  in  oaoillatiog  engines^  by 
the  suetion  of  the  engine  itself,  the  ad- 
mission of  atasospherio  air,  so  as  to  pro- 
duce the  best  and  most  possible  effects. 

Chaulss  Wauwicx,  of  Cheapaide,  ware- 
houseman. Jbr  imiNroummUn  in  aftparaitu 
fitr  takinff  up  ikt  work  q/*  etrlain  duerqt* 
iioM  of  kniiiinff  maehinmy.  (A  communi- 
cation.)    Patent  dated  June  8, 1850. 

Gbues«— >A  mode  of  combining  and  ar- 
ranging msohioery  for  taking  up  or  moving 
away  wea|c  aa  it  is  produced  in  circular 
lonsttiA^.-machines. 

The  twttrk  prodaosd  passes  over  guides, 
and  ia  fnttfii^  at  its  ends  to  a  spiodie  sup- 
ported iuiljikr/ revolving  frame  under  the 
msdunft  ij'SI^  npiadle  carriea  a  ratchet- 
whschiaudlis^pmed  to  revolve  and  Uke  up 
the  work  by  meana  of  a  dawker  held  to  it 
by  a  aptiogifSAd  eonnected  by  a  rod  to  the 
ahorS.cild  of  a  later  «hoae  fulcrum  is  in  the 
ravolving  frame.  The  long  end  of  the  lever 
oarnesafriotion  roUer,  which,  coming  in  oon- 
tact<with  **  rises''  on  the  lower  plate  of  the 
frame,  duriof  its  revolution  by  the  drag  of 
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the  work,  !•  alternately  raised  and  depressed, 
and  thus  canses  the  cUwker  to  act  on  the 
ntchet  wheel  of  the  spindle. 

Jamss  Axsxandba  Hamilton  BkIiL, 
of  New  York,  AjnericSf  merchant.  Fifr 
in^frovtmmU  m  dretaiug  hnm^poUardf  and 
Mharpt.    Patent  dated  June  6,  1850. 

Mr.  Bell  makes  use,  In  some  cases,  of  a 
compound  punched  and  reticulated  cjUndeTf 
and  in  others  of  a  cjlinder  coTcred  with 
strips  of  punched  iron,  and  strips  of  leather 
filled  with  tacks  \  but  he  admits  that  both 
of  these  are  old  oontrirances.  He  employs 
also  an  arrangement  of  gearing  for  working 
his  machine,  which  is  equally  old ;  but  what 
he  claims  as  new  is  the  combination  and 
arrangement  of  an  eztemal,  upright,  sta- 
tionary close  cylindricalcase,  withan  inter- 
nal oompQund  punched  and  reticulated  up- 
right stationary  scourer  and  bolt,  and  a 
revolving  cylindrical  scourer  and  blower, 
"  constructed,  arranged,  and  operated  in  the 
manner  described,"  by  means  of  which  the 
fine  flour  that  usuallj  adheres  to  the  bran, 
after  the  first  bolting  operation^  is  completely 
separated  from  the  bran,  and  collected  in  the 
annular  space  between  the  cylindrical  bolt 
and  the  cylindrical  case,  from  whence  it 
descends  through  segmental  openings  in 
the  horizontal  base,  upon  which  the  bolt 
and  case  rest,  into  conducting  spouts,  whilst 
the  bran  is  blown  from  the  interior  of  the 
bolt  through  a  spout  leading  through  the 
external  case;  the  meshes  of  the  bolting 
doth  being  kept  open  by  the  pressure  of  the 
air  produced  inside  the  combined  cylindrical 
scourer  and  bolt  by  the  manner  in  which  obli- 
que, radial,  and  parallel  wings  or  vanes  are 
arranged  in  the^^revo^ving  scouring  and 
blowing  cylinder. 

Gbobob  Jackson,  of  Belfast,  Ireland, 
flax  spinner.  For  impravimentt  m  heekUng 
maehintrff.    Patent  dated  June  6, 1850. 

CZatmt. — 1.  A  method  of  reversing  the 
motion  of  cylinder  or  other  surfaces  of 
heckles. 

2.  An  arrangement  of  heckling  machi- 
nery, wherein  one  heckling  surface  is  em- 
ployed to  heckle  (during  each  traverse  of  the 
holders  across  the  machine)  in  such  manner 
that  two  sets  of  holders  may  be  worked  in 
.combination  with  one  heckling  surface. 

3.  The  application  of  a  lever  in  connec- 
tion with  other  apparatus  for  moving  the 
holders  in  heckling  machines. 

4.  A  method  of  applying  stripping  appa- 
ratus to  the  heckles  of  heckling  machines. 

William  Cox,  of  the  firm  of  William  Coz 
and  Co.,  of  Manchester,  cigar  merchant. 
Finr  eeriam  ingfroffementt  in  maekineiy  or 
tg^paratut/or  mant^facturinff  tOraied  waitn 
or  other  9ueh  liqmdt»  (A  communkation*) 
Patent  dated  June  11, 1850. 


Mr.  Cox  proposes  to  dispense  with 
chanical  aid  in  the  operation  of  impregnat- 
ing liquids  with  carbonio  add  gas,  by  censing 
the  gas  to  be  retained  in  the  generator  till  it 
attains  a  pressure  of  from  300 lbs.  to  400 lbs., 
on  the  square  inch,  and  then  passing  it 
through  the  purifier  to  the  cylinder  contaia- 
ing  the  liquid  to  be  aerated.  The  gas  pro- 
duced by  one  gallon  of  sulphuric,  or  hydro- 
chloric acid,  acting  on  double  that  quantity 
of  lime  or  chalk  set  in  agitation  in  a  doae 
vessd  containing  about  four  gallons  of 
water,  is  stated  to  be  sufficient  to  impreg- 
nate, in  about  fifteen  or  twenty  minntea, 
eighteen  gallons  of  liquid,  or  even  more. 

GCsimt.— 1 .  The  construction  and  arrange- 
ment of  apparatus,  as  shown  and  described, 
whereby  the  impregnating  gas  may  lie  sus- 
tained at  a  pressure  suffident  to  cauae  its 
amalgamation  with  the  water  or  other  liquid 
to  be  aerated,  without  the  dd  of  a  force- 
pump  or  other  mechanical  means  of  pres- 
sure ;  without  restriction,  however,  to  any 
dimensions  of  vessels  employed,  or  to  any 
suitable  modification  of  their  arrangement, 
or  to  the  materials  of  which  they  are  com- 
posed. 

2.  A  peculiar  form  or  construction  of  tap 
represented  as  adapted  to  such  or  similar 
purposes. 

Paul  Rapsbt  Hodob,  civil  and  mecha- 
nical engineer,  of  Adam-street,  Adelpbi. 
For  improvemenU  in  certain  detcrqftiont  of 
eteam  engines,  and  in  the  appamiuM  and 
nunutpemeni  for  cuUioating  and  manuring 
the  eoilf  and  in  treating  the  produce 
thereof  (Partly  a  communication.)  Patent 
dated  Jdy  3,  1850. 

Claime. — 1.  A  method  of  cutting  off  the 
steam  in  its  passage  from  the  boiler  to  the 
cylinder  at  any  portion  of  the  stroke  by 
the  steam  valve,  without  the  use  of  a 
secondary  expansion  vdve,  by  means  of  an 
engaging  and  diiengaging  apparatus  placed 
between  the  steam  valve  and  the  Hiding  rod. 

2.  The  peculiar  constrootion  described  of 
returned  fine  boiler  for  locomotive  and 
portable  engines,  having  the  chimney  paased 
through  the  steam  drum  ;  and  also  a  peculiar 
construction  of  apparatus  for  surchargiag 
the  steam  in  the  smoke  box,  and  for  main- 
tdning  the  heat  in  the  cylinders  at  the  same 
temperature  as  the  surcharged  steam. 

3.  A  method  of  surcharging  the  steam  in 
use  by  and  when  working  steam  engines, 
and  for  the  purpose  of  mdntdning  a  high 
temperature  in  and  around  the  cylUiders. 

4.  A  mode  of  constructing  oscillating 
cylinders  with  annolar  steam  chests  working 
in  dose  connection  and  communication,  so 
as  to  dispense  with  separate  and  detached 
steam  vdves  for  charging  and  exhausting 
the  flinders* 
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5.  A  new  oonatnietioii  of  packing  for  the 
glands  and  itnffing  boxes  of  steam  engines. 

6.  Constrneting  the  onter  ride  of  Hat 
snffaees  of  boilers  with  nndnlated  forms  or 
ribs. 

7.  An  impToted  steam-digging  machine 
for  cttltiTating  the  soil  and  mliing  the 
mannre  spread  over  its  surface. 

8.  SeTcral  improTed  machines  for  treat- 
hig  the  prodnce  of  the  soil  (fnclnditlg  a 
hailing  machine,  a  smut  machine,  ahd  an 
apparatns  for  separating  pieces  of  straw 
from  grain  as  it  eomes  from  the  threshing 
machine,  and  previous  to  its  ihtrodnction 
into  the  winnowing  machine;)  and  also  a 
new  composition  to  be  employed  as  a  snb- 
stitnte  for  bnrr  and  other  stone  in  the  manu- 
facture of  millstones. 

9.  The  constrnction  of  a  high  and  low- 
pressure  cylinder  working  in  '*  consort  " 
(guery,  concert)  on  Wooll's  principle,  but 
with  the  exception  that  the  cranks  are  placed 
at  an  angle  of  180**,  the  cylinders  being 
worked  direct  on  to  the  cranks  without  the 
Intertention  of  a  beam. 

William  Polk,  of  Great  George-street, 
Westminster,  and  David  Thomson,  of  Bel- 
grave-road,  Pimlico,  engineers.  For  im- 
provements in  tteam  engine*.  Patent  dated 
Jane  11,1850. 

These  improrements  apply  to  the  double- 
cylinder  expanding  engine. 

The  patentees  state  that  they  do  not  con- 
sider it  advisable  to  allow  the  steam  to  enter 
the  small  cylinder  during  the  whole  stroke, 
but  that  there  is  a  certain  part  of  the  stroke 
(depending  on  the  degree  of  expansion  to  be 
made  use  of)  at  which  it  is  peculiarly  advan- 
tageous to  cut  off  the  steam,  by  reason  that 
the  irregularity  in  the  moving  force  is  then 
reduced  to  a  minimum.  They  dso  consider  it 
desirable  that  the  valves  of  the  engine  (which 
should  be  of  the  simplest  possible  character, 
and  so  arranged  as  to  cause  the  least  possible 
loss  in  the  passages)  should  be  made  to  cut 
off  the  steam  at  the  above-named,  or  any 
other  desired  point  of  the  stroke,  without 
the  addition  of  a  aeparate  expansion  valve. 

The  improvements  intended  to  effect  these 
objects  consist  of,  "  an  improved  arrange- 
ment of  valves  and  apparatus  for  moving  the 
same,  applicable  to  double  cylinder  steam 
engines,  according  to  which  arrangement  a 
single  sliding  valve  is  made  to  answer  the  pur- 
pose of  opening  the  requisite  passages  to  and 
f^om  both  cylinders  in  the  most  advantage- 
ous manner,  and  also  to  cut  off  the  steam 
from  the  small  cylinder  at  any  required 
point  of  the  stroke,  within  reasonable  limits, 
without  the  addition  of  a  separate  expansion 
valve."  Varions  modes  of  accomplishing 
theM  (9t4^i  tf«  shown  in  tlM  dmringt 
attached  to  the  speeifieationi 


FuDBnicK  Albskt  Gattt,  of  Aocring- 
ton,  Lancaster,  manufacturing  chemiat.  tir 
a  certain  proeete  or  eertain  proeeteee  of 
obtahung  carbonate  of  eoda  and  carbmmie 
of  potash.    Patent  dated  June  11,  1850. 

Mr.  Gatty,  in  carrying  ont  hia  inTention» 
plaoes  800  gallons  of  the  neutral  tartrate  of 
soda  or  of  potash  (of  the  strength  of  d^ 
Twaddel's  hydrometer)  in  a  veai^l  capable 
of  holdin|  400  gallons.  To  this  he  adds  34 
gallons  of  lime  milk,  each  gallon  containing 
1  lb.  of  lime,  and  sets  the  whole  in  agita- 
tion, forcing  in  at  the  same  tine  a  stream  of 
carbonic  acid  gas  (obtained  by  any  of  the 
ordinary  methods),  until  the  whole  is  well 
saturated.  The  bicarbonate  of  soda  or  pot- 
ash  thus  formed  is  separated  from  the  tar- 
trate of  lime,  washed,  and  evaporated  to 
dryness.  It  is  then  ealeined,  and  becomes 
converted  into  a  sub- carbonate  sufficiently 
pure  for  most  manufacturing  parposes.  The 
tartrate  of  lime,  when  well  washed,  will  be 
in  a  fit  state  to  be  employiid  in  the  manu- 
facture of  tartaric  acid,  and  the  liquor 
obtained  by  the  first  washing  is  to  be  evapo- 
rated and  treated  as  above  described,  in 
order  to  obtain  the  hi- carbonate  of  soda  or 
potash  contained  in  it.  Instead  of  lime, 
carbonate  of  lime,  or  a  mixture  of  carbonate 
of  lime  and  lime  may  be  employed;  but 
Mr.  Gatty  oonalders  lime  alone  to  be  pre- 
ferable. 

Ctaim. — Obtaining  carbonate  of  potash 
or  carbonate  of  soda  by  decomposing  a 
solution  of  the  neutral  tartrate  of  potash,  or 
,of  the  neutral  tartrate  of  soda,  with  car- 
bonic acid  gas  and  lime,  or  with  carbonic 
acid  gas  and  carbonate  of  lime,  or  with  car- 
bonic acid  gas  and  a  mixture  of  lime  and 
carbonate  of  lime,  as  above  described. 
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Heniy  Walker  Wood,  of  Briton  Perry,  near 
Neath,  Glamorganshire,  gentleman,  for  improve- 
menlB  in  the  maaufactare  of  fuel.  December  7 ; 
six  months. 

Samuel  Rayner,  of  Bemer's-street,  Oxford-street, 
Middlesex,  artist,  for  improvemenu  in  paving. 
December  7  ;  six  munths. 

Archibald  Turner,  of  Leicester,  manufacturer, 
for  Improvements  In  applying  heat  fbr  generating 
steam  for  motive  power  and  for  other  purposes, 
and  in  generating  heat,  and  in  heating  and  evapo- 
rating fluids.  December  7 ;  sit  months- 
James  Thomson  Wilson,  of  Stratford*le-Bo«, 
Middlesex,  chemist,  for  improvements  In  the  maiiu- 
faeture  of  alum,  and  in  obtaining  ammonia.  De- 
cember 7 ;  six  months. 

Francis  Papps,  of  Camberwell,  chemist,  (br  im- 
provemenu in  meullic  and  other  bedsteads,  mat- 
tresses, and  curtain  tods,  and  iu  the  coating  or 
covering  of  bedsteads,  and  other  articles  wholly  or 
in  part  composed  of  meul.  December  7;  six 
months. 

Alexander  Mein,  of  Glasgow,  accountant,  for 
certain  improvements  in  treating  the  fleeces  of 
sheep  when  oh  the  animals.  (B^v-  z  ""•  '*ointnattlell- 
tion.)   Decembsr7i  sixmoatba. 
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lohii  Morttmer,  of  HanoTer-iquan,^  Middlesex, 
M<|nire,  for  ImproTomenU  in  the  magtittfc  needle 
and  muinert'  compeasei.  Deeemltbii  1;  eix 
monthi. 

Qeorgt  Henry  Voyes,  of  Acton-etrret,  Middle- 
sex, artist,  for  Improvements  in  the  nMnafactare 
of  jpaper  hangings.    December  7 ;  six  months. 

James  Ward  Hoby,  of  Olasmw,  eof<>eer,  for 
improTements  in  the  constnictlon  of  the  perma- 
nent way  of  rallwavs.    December  7 ;  six  months. 

John  Everest,  of  Tonbridge,  Keot,  and  Oeocge 
Osbonie,  of  the  same  plaee,  for  ecvtain  improre- 
ments  in  oommodes,  and  in  fixed  and  portable 
water-closets.    December  7;  six  months. 

Darid  Lloyd  WiUUms.  of  ThomhiU,  Llanclilo, 
Carmarthen,  gentleman,  for  certain  improvements 
inftirnaees.    December?;  six  months. 

William  Edward  Newton,  of  Chancery -lane, 
Middlesex,  civil  engineer,  for  improvements  in 
engines  to  be  worked  by  steam  or  other  power. 
December  7;  six  months. 

Richard  Archibald  Brooman,  Fleet-street,  Lon- 
don, patent  stent,  for  improTcments  in  agrienltural 
machines.  (Being  a  commnnioation.)  December 
7;  six  months. 

Peter  Wood,  of  the  firm  of  Thomas  Bury  and 
Co.,  dyers,  calenderers,  and  finishers,  Adelphi 
Works,  Salford,  Lancaster,  for  ImproTements  in 
figuring  and  omamentiog  woren  fabrics,  and  in 
machineiy  employed  therein.  December  11;  six 
months. 

Alfired  Vincent  Newton,  of  Chanoeiy^ane,  me* 
ehanical  draughtsman,  for  improvements  In  catting 
and  dressing  stone.  (Being  a  communication.) 
December  13 ;  six  montns. 

Alfred  Vincent  Newton,  of  Chancery*lane,  me- 
chanical dranghtsman,  for  improvements  in  the 
nanufhcture  of  iron  hurdles  or  fences,  and  of  cep> 
tain  other  articles  in  the  construction  of  which  wire- 
work  is  or  may  be  employed.  (B^g  a  cemmunl- 
cation.)    December  12;  sixsnon^, 

William  Beckett  Johnson,  of  Manchester,  Lan- 
caster,  manager,   Ibr    eert^n  improvements  in 


steam  engines  and  in  apparatus  fisr  genentteg 
steam ;  such  improvements  in  engines  bth»g 
wholly  or  in  part  applicable  when  other  vapoors  or 
gases  are  used  as  the  motive  power.  Decemhar 
IS;  six  months. 

John  Mason,  of  Rochdale,  Lancaster,  maeUn*- 
maker,  and  George  Collier,  of  Halifisx,  York,  ma- 
nager, for  certain  improTements  in  preparing ootton 
and  other  textile  materiale  for  spinning,  and  In 
tools  or  apparatus  for  making  cards  and  other  parte 
of  such  preparing  machinery,  and  in  engines  Ibr 
giving  motion  to  tlie  same,  which  engines  are  alao 
applicable  in  other  eases  wliere  motive  power  la 
required.    December  12 ;  six  months. 

Samuel  Baxter,  of  Whining,  Sfiddleeex,  ship- 
wright, for  improTements  in  apparatus  for  lifUa^ 
and  for  facilitating  the  working  m  steering  ef  sh^p^ 
December  12;  six  months. 

Thomas  Hosklns  Howels,  of  Amella-rov,  Land- 
port,  Portsea,  Hants,  gunner,  for  improTements  Ia 
gun-carriages.    December  12 ;  six  months. 

Joseph  Bennett,  of  Deptford,  Kent,  engineer,  for 
certain  improTements  in  doors,  window-shatters, 
and  blinds.    December  12;  six  months. 

Edmund  Morewood,  of  Enfield,  Middlesex,  gcs- 
tleman,  and  George  Rogers,  of  the  same  plaoe, 
gentleman,  for  improTements  in  coating  or  eoTcriBf 
metals.    December  12;  six  months. 

Jean  Aime  Mamcis,  of  Lyons,  for  improrementa 
iirthe  manufocture  of  indigo.  (Being  a  commnnl- 
cation.)    December  12;  six  months. 

Joseph  Baldwin  and  George  Collier,  both  ef 
Halifiax,  mechanics,  far  improvements  in  the  ma- 
nufacture of  carpets  and  other  fobrlcs^  Deoesnbcr 
12 ;  six  months. 

George  Royce,  of  Fletland,  Lincoln,  miller,  for 
improvements  in  grinding,  dressing,  and  cleaning 
com  and  seed.    December  12;  six  months. 

George  Benjamin  Thorneyeroft,  of  Wolveiham^ 
ton,  Stafford,  iron-master,  for  improvements  In  the 
manufocture  of  crank-axles.  December  12 ;  sis 
months. 


WIBKLT  LIST  0S1DB8I0NS  FOE  ARTI0LK8  OF  VTILITT 
Date  of    No.  in  • 

Registra-  the  Re- 
tion.     gister.     Proprietors*  Names.  Addreues. 

«*  w.  M.  i4ist ..»...«««...  Btrand  .......M««**.«.«.«,*f.M....MM.«.> 

Charles  Warner ..........  Birmingham m 

William  Langford  ......  Hitchln.. 

Richard  Batt  and  Sons.  Edward-street,  Portman-sqoare.... 

William  Marshall  ......  Regent-street..MM.M«. m.m.~. 

George  Bamett  ....«■•.■  Jewin-etreet.M..>M«......«.....M.M.M* 

Ransonesand  May......  Ipswich. 


RBOrSTSRSD. 


Not.  5 

2572 

6 

2578 

,t 

2574 

,« 

2575 

9 

2576 

1, 

2577 

„ 

2578 

10     2579     E.  R.  Turner  and  Co...  Ipswich. 


>..«..•••«••••••«•••.•  •••.•• ... 


Subjects  of  Design. 

ImproTcd  printing  machine. 

Penholder. 

Gas  stoTo. 

Versicolor  trouseri. 

Shirt 

Magical  cylinder  strop. 

Parts  of  a  water 

railways. 
Roller  miU. 


CONTENTS  OF  THIS  NUMBER. 


».«.•.•.•••.•  fOr 


Description  of  Brown's  Patent  Steam  Engine 

—iwUh  gngroHngt) 462 

Sash-Bar  Grooving  Machines,  Invented  by  Sir 
Samuel  Bentham  and  Revived  by  Mr.  Pax- 
ton 

Description  of  the  Earl  of  Dundonald's  Boiler 
on  the  Latest  and  meet  ApproTed  Plan— 
\Mntm  enpraeiffov}..*... ...  .m  .m  ... ...  ■ 

The  Hot- Air  Ouk- Cleansing  Process^i^The 

Struggles  of  a  New  Invention   .^, 
Specifications  of   English   Patents   Euolled 
during  the  Week :—  v ')  P 

Tucker  m.... ...Steam  Boilers,  tie. 

Sykes  and  Ogden Wool  CleanSfog,  fte..  474 

Naplen' ......Centrifugal  Machines  474 

Cartali Preparation  of  Yam  474 

Watson  ............Dyeing  and  Printing.  475 

IVAngely Privies, Urinals,  frc...  475 


466 
472 


478 


Sharps   Railway  Carriages  ...  471 

McNkoU ..Raising  Weights ......  475 

Newton  ....«.•.  .........Boots,  Shoes,  fte......  47t 

Colman  ...... ....«..M...Starch....M.......M......  476 

Robertson ......  ...••....Spinning   ....m 47f 

Do  Fontalnemoreau..  Oscillating  Englnee...  477 
Warwkk   ...............Knitting  Machinery..  477 

Bell .....Dressing  Yams   .....  47B 

Jackson Heckling 476 

Cox Aerating  Liquids....^  476 

Hodge Steam  Engine  ........  47t 

Pole  and  Thomson  ...Steam  En^ne  .........  479 

Gattyj ^......Soda  and  Carbonate 

of  Potash ...........  479 

Weekly  List  of  New  English  PatenU. 429 

Weeklv  List  of  Designs  for  Articles  of  UtUity 
Registered 491 


LONDON:  Edited,  Printed,  and  Published  by  Joeeph  Clinton  Roberteon,  of  No.  166,  Fleet-street, 
in  the  Cl^  of  London—  Sold  by  A.  and  W.  GallgnanI,  Rue  ViTlsnne,  Paris;  Machia  and  Co.* 
DnbUa;  W.  C.  Campbell  and  Co.,  Hamboff. 


MUSEUM,    REGISTER,    JOURNAL,    AND    GAZETTE. 

No.  U2i.]  SATURDAY,  DBCBMBBR  21,  1B50.     [Friw  M.,  Bumped,  4i. 

Edltsd  br  J.  G.  RolKrtun,  IM,  F1cet-itT«t. 

HR.  HAUDSLAY'S  SBLF>ACT1NG  SCRBW-PROPELLBR. 


489 

M&.  UAVDSLAT'B   8BL7'ACTIN6  SORIW-FBOPBLLSB. 

In  Tol.  Hin.  of  our  Mag«9inf»  ptfe  lUl,  we  g«v«  %  drtwing  and  abitfiat  of 

specification  of  a  self-acting  stern  propeller,  patented  by  Mr.  Joseph  Maudslay.  We 
are  now  enabled  to  present  our  readers  with  particulars  of  tbe  invention,  as  it  has 
been  applied  to  the  BotphoruM  screw-steamer,  anplojed  in  the  mail  service  between 
England  and  the  Cape  of  Good  Hope,  As  a  propeller,  this  variety  is  found  fullj  as 
effectual  as  those  of  the  ordinary  construction,  and  affords  at  the  same  time  the 
important  advantage  of  assuming  of  itself  such  a  position  that  its  blades  present  a 
thin  edge  only,  to  he  drawn  through  the  water  when  the  force  and  direction  of  tbe 
wind  are  such  as  to  render  it  unnecessary  to  employ  steam  power ;  the  blades  are 
then  placed  in  a  perfectly  upright  position  in  the  wake  of  the  stern-post,  and  thus 
offer  no  impediment  to  the  perfect  efficiency  of  the  vessel  as  a  sailing  ship,  without 
the  necessity  of  having  recourse  to  the  troublesome  and  difficult  operation  of  unship- 
ping the  screw.  The  facility  thus  offered  of  converting  a  steamer  instaptaQeously 
into  a  perfect  sailing  ship,  and  9ic«  verudt  is  of  the  utmost  importance  in  long 
voyages,  where  it  is  of  great  moment  to  economise  fuel  by  using  steam  power  only 
when  the  wind  is  unfavourable. 

Fig.  1  of  the  prefixed  engravings  is  an  elevation,  and  fig.  2  a  plan  of  the  propeller 
when  in  steaming  position ;  and  figs.  3  and  4  elevation  and  plan  in  feathered  position 
for  sailing.  A  A  are  the  blades  of  the  propeller,  which  terminate  in  round  trun- 
nions or  pivotB,  connected  in  the  body  of  the  boss  by  flying  pinions  gearing  into 
segments  of  bevelled  wheels  cast  on  the  ends  of  the  blades,  B  is  a  eluten  fbr  locking 
the  blades  when  it  is  wished  to  go  astern.  C  is  a  rod  and  belUcranked  lever  for 
working  the  clutch ;  and  D  is  a\ey  or  wrench  for  boldinff  the  blades  in  a  fore*and- 
aft  position,  or  turning  them  on  their  pivots  when  required. 


THB  TOTAGB  OF  TBI  '*  BOSPHOEUS. 
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Three  hundred  and  sixty-four  years  have 
elapsed  since  Bartholomew  Diaa  sailed  from 
Lisbon  in  two  caravels  of  fifty  tons  each, 
and.  rounding  the  southern  promontory  of 
Africa,  called  it,  from  the  storms  he  expe- 
rienced in  its  vicinity,  **  Cabo  Tormento90,** 
His  discovery  iranferred  for  a  time  the  com- 
merce of  the  east  from  the  Venetians  and 
Genoese  to  tbe  Portuguese  ;  and  for  upwards 
of  three  oentnries  the  route  bv  the  Cape  was 
tbe  high  road  to  India  and  the  regions  be- 
yond it. 

To-day  (Dea  14)  a  voyage  oommences  as 
pregnant  with  changes  as  that  of  Bartholo- 
mew Diaz  in  his  caravels  of  fifty  tons.  To-day 
the  screw  steam -ship,  Botpkonu,  sails  with 
tbe  mail  to  the  Cape  of  Good  Hope.  The 
day  marks  an  era  in  steam  navigation,  a  step 
forward  in  tbe  oivilixation  of  the  globe. 

Twenty  years  ago  the  opeiaiions  of  steam 
vessels  were  confined  to  coasting  voyages. 
The  giant  power  was  btili  in  swaddling- 
clothes.  Us  first  cli^play  of  adult  vigour  was 
made  when  |he  Hugh  Lindesay,  under  the 
auspices  of  the  East  India  Company,  proved 
the  practicability  of  re-establishing  the  an- 
cient route  to  the  East  by  the  Red  Sea.  Its 
second  was  when  Captain  Roberts  and  Cap- 
tain liosken,  in  the  Sirim  and  Greai 
WeMtem,  first  *' bridged  the  Atlantic"  by 
steam. 


The  spread  of  steam  navigation  over  the 
globe  has  been  checked  by  the  interference 
of  Government,  who,  influenced  by  the  old 
notion  that  improvementa  require  monopo- 
lies to  encourage  them,  granted  to  favoured 
contractors  virtual  monopolies  of  ocean 
steam  navigation.  Private  enterprise  was 
paralyzed  by  the  mail  contract  system,  and 
for  years  no  ocean  steamers  were  built  except 
by  Companies  holding  the  Government  mail 
contracts.  These  monopolies  kept  down  the 
inventive  genius  of  our  countryaseD ;  for 
everyone  was  afraid  to  venture  on  new  expe- 
riments, lest  the  favourites  of  Downlng- 
street  should  stfp  in  and  reap  the  reward  of 
bis  enterprise  and  skill.  At  last  the  Ameri- 
cans have  girded  themselvea  to  the  contest, 
and  at  their  first  trial  they  have  equalled 
Canard's  line,  indisputably  the  best  we 
have. 

It  is  to  the  system  of  screw  propulston, 
first  practically  introduced  by  Ericaon^  in 
1837,  that  we  look  for  the  maintenanoe  of 
our  aacendancy  in  ooeaa  steam  navigatioii. 
This  system  was  stifled  for  ten  yeara  by  the 
great  contract  companies.  For  the  last 
three  years,  however,  it  has  been  rapidly 
extending ;  it  has,  withoat  Government  as- 
sistance, carried  gooda  and  passengers  to 
New  York,  Alexandria,  and  Constantinople 
with  sach  speed,  puoctoalityy  and  eooaamyi 
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that  the  great  monopolifti  tre  now  tlumi- 
seWet  laying  down  gcrew  steamen,  with  the 
Tain  hope  of  cmahing  their  nnsnbsidized 
competitor!. 

The  definition  of  a  paddle-wheel  ateamer 
ia  a  yessel  that  makea  most  way  without 
wind  or  tails ;  that  of  a  screw  steamer,  one 
that  sails  best  with  wind  and  steam  combined. 
The  first  defies  the  elements  at  an  enormooa 
cost ;  the  other  preues  them  into  her  ser- 
vice, and  makea  a  fair  wind  of  24  ont  of  the 
32  points  on  the  compass.  This  is  the  rea- 
son of  unsnbsidised  screw  steamers  having 
been  made  to  pay  against  the  competition  of 
Cunard's  line  with  14S,0(H)/.  per  annum  of 
the  public  money,  and  against  that  of  the 
Peninsalar  and  Oriental  with  iU  220,000/. 
If  the  Bosphorus  makes  a  fair  voyage,  the 
doom  of  paddle-wheel  steamers,  and  of  our 
ocean  mail  contracts  (at  least  in  their  pre- 
sent form),  is  sealed. 

The  steam-packet  service  by  way  of  tho 
Red  Sea,  even  burdened  as  it  has  been  by 
the  virtual  monopoly  of  one  favoured  Com- 
pany, has  increased  the  personal  intercourse 
of  this  country  with  the  eastern  world  to  an 
extent  never  dreamt  of  by  ita  first  projec- 
tors. The  spread  of  railways,  and  the  won* 
droua  invention  of  the  electric  telegraph, 
must,  while  peace  lasts  on  the  Continent, 
always  make  what  is  called  the  overland 
route  of  great  commercial  and  political  im- 
portance. Cost  what  it  may,  it  must  be 
kept  up  as  long  as  we  retain  our  Eastern 
empire.  But  even  were  it  relieved  from 
the  incubos  of  monopoly,  it  ii  only  for  the 
more  wealthy  class  of  passengers,  and  for 
those  to  whom  the  passage  of  the  Desert  is 
no  painfal  exertion,  that  it  can  be  available. 
The  extension  of  steam  communication 
beyond  the  Cape  to  India  will  be  an  inesti- 
mable boon  to  the  great  majority. 

The  efiecta  of  this  new  era  of  steam  navi* 
gation  on  our  colonial  possessions  will  be 
still  more  marked.  According  to  Mr. 
Laming's  evidence  before  the  Committee  of 
the  Lords  on  the  Slave  Trade,  it  is  cheaper 
to  aail  a  screw  steamer  than  a  common  sail- 
ing ship  of  the  same  capacity,  on  a  given 
voyage.  Now,  as  it  is  ascertained  that  the 
average  speed  of  the  common  paddle-wheel 
steamer  can  be  kept  op  by  the  screw  auxiliary 
in  short  voyages,  it  requires  no  great  amount 
of  nautical  experience  to  prophesy  that 
where  the  trade  winds  prevail,  a  steamer 
whose  best  point  is  a  stiflT  breeze,  will  make 
a  better  voyage  than  one  whoae  element  ia 
calm.  The  voyage  of  the  Botphorue  is  the 
first  trial  of  the  trade  winds.  The  Cape  is 
half-way  to  Anatralia ;  and  there  are  half  a 
million  of  people  there  calling  out  for  steam 
communication.  Will  the  Chancellor  of  the 
Exchequer  inquire  whether  1^  oannot  carry 


the  Amtraliaa  mail  by  the  way  of  tiM  Capa 
for  the  mere  postage  of  the  letters  ?  Wa 
fear  there  are  too  many  M.P.'s  interested  in 
the  matter  to  allow  of  his  doing  so.  Bat 
the  Legislative  Council  of  New  South 
Wales  haa  reaolved  to  award  the  anm  it 
voted  towards  the  establishment  of  steam 
communication  to  any  person  or  oompany 
who  shall  firat  establish  it  by  private  enter- 
prise.— Daily  Newi,  Dee.  14. 

FQOT-CRosaiiroa. 

In  No.  1399  of  the  Mechaniee*  Maaa- 
zine,  a  letter  was  published  which  had 
been  submitted  in  the  year  1844  to 
the  Commissioners  for  the  Improvement 
of  the  Metropolis,  suggesting  various 
works  for  the  embankment  of  the 
Thames,  the  whole  being  a  compilstion 
from  papers  left  by  Sir  Samuel  Bentham. 
Amongst  *' minor  details  *'  was  specified, 
*'  Foot  -  passages  under  the  earriage- 
road  for  crossing  under  it,  so  as  to  afford, 
without  danger,  access  to  the  streets  con- 
necting the  terrace  with  the  town  ;*'  and 
some  time  before  then  a  proposal  had 
been  made  privately  to  one  of  those 
Commissioners  to  form  tunnels  for  foot- 
passengers  under  the  oarriage-ways  of 
some  of  the  most  frequented  streets  of 
the  metropolis.  This  great  desideratum 
is  now  under  eooaideration  by  the  City 
authorities,  in  so  far  as  the  excavating  a 
tunnel  passage  at  the  end  of  London- 
bridge  ;  but  without  reference  to  the  pre- 
vious proposal  of  1844,  or  to  the  Me' 
chanics*  Magazine  of  June  1,  last. 

There  are,  however,  several  objections 
(generally  speaking)  to  tunoels  under 
streets,  such  as  difficulty  of  cleansing 
them  of  the  mud  brought  in  from  dirty 
streets;  the  retreat  they  would  afford 
to  immoral  persons,  since  no  artificial 
illumination  is  found  to  check  vice  as 
does  the  light  of  dav ;  and  the  inter- 
ference qf  a  tunnel  with  the  many 
subterraneous  apparatuses  under  our 
thoroughfares — gas  and  water  pipes  for 
example — and  sewers,  which  in  most 
streets  would  prove  an  almost  insur- 
mountable obstacle  to  the  formation  of 
tunnels.  These  objections  led  lo  the  idea 
and  contrivance  of  bridges  across  streets, 
the  structure  elevated  so  as  not  to  impede 
the  passage  of  carriages  under  it ;  and 
such  a  work  being  more  strictly  archi- 
tectural than  mechanical,  taking  into 
account  its  necessary  oonneotion  with 
dwelling  houses.  A  paper  on  the  aubjeot 
was  sent  some  montha  ago  for  insertion 
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in  the  Builder.  No  notice  was  taken  of 
the  communication  till  last  Saturday,  the 
7th  inst.  On  that  day,  under  the  head  of 
"Crossing  City  Thoroughfares,'*  it  was 
said,  **  A  correspondent  suggests  that  a 
lighted  sub- way  with  shops  Twhich  would 
soon  pay  expenses)  shoula  be  formed 
under  the  street  •  *  •  A  previous 
correspondent  suggested  the  formation  of 
light  foot-bridges  above  the  streets  for 
such  thoroughfares.**  The  Builder  goes 
on  to  expatiate  on  the  extreme  danger  to 
which  pedestrians  are  exposed  in  cross- 
ing much-frequented  streets,  and  that 
*'  perhaps  no  improvement  whatever 
will  be  more  essential  than  this,"  recom- 
mending the  execution  of  such  works 
*'  before  the  hubbub  of  next  year." 

That  '* previous  correspondent*'  was 
the  writer  of  the  present  communication, 
signing  with  the  usual  initials,  and  accom- 
panying the  paper  with  place  cf  resi- 
dence as  usual ;  and  it  was  that  **  pre- 
vious correspondent  *'  who  proposed  to 
compensate  for  such  a  work  by  the  rent 
of  shops  to  be  connected  with  it. 

Like  most  measures  oF  general  utility 
that  are  not  fortunate  enough  to  be 
pushed  on  by  private  interests,  safe  street 
crossings  are  likely  to  be  neglected;  but 
the  Editor  of  the  Mechanics* Magazine 
might  lend  a  powerful  helping  hand  to- 
wards their  accomplishment.  In  the 
hope  that  he  will  be  favourably  inclined, 
the  8  following  plan  suggested  to  the 
Builder  for  street-crossing  bridges  is 
repeated — it  may,  at  least,  tend  to  the 
contrivance  of  some  superior  structure. 

The  general  idea  was  to  throw  bridges, 
of  light  construction  and  appearance,  at 
very  distant  intervals  over  streets  of 
great  carriage  traffic,  consequently  of 
imminent  danger  to  pedestrians  in  cross- 
ing the  carriage-way.  The  structure 
proposed  to  the  Builder  was  to.  be  prin- 
cipally of  iron — columns,  and  other  parts 
exposed  to  pressure,  of  cast  iron;  and 
those  exposed  to  tension,  of  wrought  iron. 
Columns  for  the  support  of  a  platform 
might  be  at  the  kerbstone  of  the  foot- 
pavement  ;  where  streets  arje  broad, 
other  columns  might  also*  .)vithout  incon- 
venience, be  erected  in  the  iniddle  line  of 
the  carriage-way,  and  thus  the  seams 
above  be  shorter  than  would  otherwise 
be  required.  The  platform  of  the  bridge, 
besides  the  breadth  for  passengers,  to 
have  an  addition  of  six  or  eight  feet ;  on 
this  a  row  of  shops  to  be  erected,  for  the 


double  purpose  of  sheltering  the  foot- 
way from  wmd,  and  of  compensating  by 
their  rent  for  the  money  expended  on  the 
structure.  The  whole  bridge  strength- 
ened by  means  of  the  hand-rail  on  the 
footpath-side,  and  other  rails  along  the 
front  upper  part  of  the  shops,  and  at  the 
back  of  them ;  all  of  these  rails  con- 
nected together  overhead  by  transTerse 
bars  or  rods,  in  the  manner  of  Sir 
Samuel's  "platform  bridges, "and  of  the 
rail  proposed  for  the  Thames  embank- 
ment in  the  above-mentioned  communi- 
cation to  the  Commissioners  for  the  Im- 
provement of  the  Metropolis.  The 
shops  to  be  warmed  from  one  general 
source  of  heat,  the  whole  lighted  at  night 
by  gas,  and,  of  course,  always  under  the 
inspection  of  the  police. 

The  greatest  difficulty  to  overcome, 
whether  in  regard  to  a  tunnel  or  a  bridge, 
is  the  means  of  access  to  it.  No  chasm 
for  stairs  to  a  tunnel  could  be  admitted 
of  in  either  footpath  or  carriage-way; 
nor  could  space  be  afforded  in  either  for 
the  erection  of  a  staircase.  Stairs,  too, 
are  objectionable,  on  account  of  dirt — 
not  much  so  to  a  man,  but  extremely 
annoying  to  the  petticoated  portion 
of  the  community,  for  whom  safe 
crossings  are  most  needed.  On  this 
account  it  was  proposed  that  access  to 
the  bridge  should  be  by  inclined  planes; 
spaces  for  them  might  at  the  west-end 
of  the  town  be  frequently  found  in  the 
back  yards  of  houses,  or  where  there 
happens  to  be  an  arcade,  as  the  Burling- 
ton or  Lowther,  the  incline  might  de- 
scend into  it.  Passages  from  the  incline 
to  the  bridge  would  necessarily  be 
through  some  adjacent  house — a  startling 
circumstance  at  first  sight;  but  it  must 
be  considered  that  in  streets  of  great 
resort  it  is  the  shop  which  gives  value  to 
the  house,  the  upper  floors  being  mostly 
used  as  mere  store  rooms,  when  not  let 
as  lodgings  at  low  rent.  By  the  proposed 
passage  through  an  upper  floor,  it  would 
acquire  a  value  equal  to  that  of  the  shop 
below,  especially  for  the  sale  of  goodis 
particularly  suited  to  the  wants  of  women 
and  children.  Were  inclines  adopted, 
transverse  ribs  should  cross  them  to  pre- 
vent slipping  of  the  foot — the  ribs  turned 
up  at  the  ends,  so  that  dirt  might  be 
swept  down  under  them,  but  oonnected 
with  the  hand-rail  at  one  side,  the  shop 
at  the  other,  thereby  affording  additional 
strength  to  the  structure.    In  some  few 
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ploces  in  ibe  City,  as  Bridge-street, 
Blaclcfriars,  and  Farringdon- street,  the 
width  of  street  might  be  great  enough 
to  admit  of  an  inclined  plane,  and  where 
graveyards  are  already  thoroughfares,  it 
could  not  be  considered  as  a  desecration 
of  them  when  burials  in  town  have 
ceased,  if  (where  no  other  site  can  be 
found)  they  should  be  made  accessory  to 
street- bridges,  and  thus  contribute  to  the 
safety  of  the  living.  Mention  is  made 
of  these  sites  from  an  impression  that 
they  might  be  found  eligible,  but  for  a 
general  decision  as  to  the  most  desirable 
situations  for  street  crossings,  much  pre- 
vious examination  of  the  several  most 
dangerous  localities  would  be  desirable  ; 
and  it  may  be  added  that  conciliatory 
communication  should  be  held  with 
inhabitants  whose  houses  might  be  im- 
plicated in  any  plan  for  such  improve- 
ments, so  that  neither  private  interests 
nor  private  inclinations  might  be  sacri- 
ficed. 

Another  way  in  which  ascent  and 
descent  to  or  from  either  bridges  or 
tunnels  might  be  obtained,  is  by  means 
of  platform  lifts,  rising  and  descending 
by  counterpoise — ^a  mode  particularly 
applicable  in  the  present  case,  as  the 
number  and  weight  of  ascents  and  de- 
scents would  be  the  same,  so  that  the 
only  force  requisite  in  addition  to  the 
weight  of  passengers  would  be  that 
necessary  for  overcoming  the  friction  of 
the  apparatus.  Wear  and  tear  of  these 
lifts  would,  however,  be  greater  than  that 
of  an  inclined  plane. 

The  whole  of  a  bridge  might  be  covered 
with  glass  at  little  cost,  thus  affording  a 
safe  and  clean  retreat  in  showery  weather. 
It  might  occasionally  be  crowded  with 
idlers,  as  is  the  National  Gallery,  but 
without  the  mischievous  consequences 
that,  in  the  latter  instance,  result  to  the 
treasures  of  art  that  gallery  contains. 

M.  S.  B. 

December  12, 1850. 

THB  GLASS  If  ANUVACTtTRB. 

So  long  as  the  duty  on  glass  remained 
in  force,  it  was  not  to  be  expected  that 
experiments  would  be  made  with  a  view 
to  improvements  in  the  composition  or 
manufacture  of  that  material ;  but  now 
that  glass- making  is  altogether  freed 
from  the  restraints  it  had  been  subjected 
to  by  the  Excise  Laws,  it  seems  remark- 
able that  no  attempts  have  been  made 


to  ameliorate  the  material  itself,  to  ren- 
der it  qfiore  applicable  to  new  purposes, 
or  to  introduce  machinery  in  lieu  of 
manual  labour  in  its  manufacture,  and 
of  atmospheric  air  in  lieu  of  the  breath 
of  man. 

At  the  glass  fabrics  which  Sir  Samuel 
Bentham  directed  at  Dubrovna,  in  White 
Russia,  he  made  crucibles  on  the  prin- 
ciple of  Reaumur's  porcelain,  in  which 
brass  was  melted;  and  other  vessels  of 
the  same  material  which,  when  heated 
to  a  red  heat,  had  cold  water  poured  into 
them  without  being  broken.  Amongst 
his  loose  notes  are  the  following : — 

"De- vitrified  materials— for  example, 
such  as  are  known  by  the  name  of  Reau- 
mur's porcelain. 

•*  These  materials,  when  in  a  vitrified 
state,  are  capable  of  being  ground,  turned, 
polished,  by  machinery ;  after  which  they 
may  be  de-  vitrified,  or  otherwise  changed 
by  exposure  to  heat,  with  or  without 
cementation. 

"  This  material  is  beautiful,  durable, 
and  applicable  to  a  great  variety  of  pur- 

Soses,  as  for  many  ornamental  parts  of 
ouses— to  domestic  utensils,  especially 
to  those  exposed  to  sudden  changes  from 
heat  to  cold,  as  cooking  vessels,  stoves, 
and  fire-irons.  Its  cleanliness  renders 
it  desirable  for  such  articles  as  spoons, 
cruet- frames,  tea,  and  other  trays :  it 
might  be  introduced  for  a  variety  of 
small  articles,  as  knife- handles  ;  and 
would  be  beautiful  and  easily  cleaned  as 
legs  of  tables,  and  even  for  tables  them- 
selves." 

In  one  of  the  little  books  in  which  Sir 
Samuel  entered  ideas  as  they  occurred  to 
him  from  the  age  of  fifteen  to  twenty, 
there  is  the  following  item,  under  the 
head  of  ** glass:"  — 

"  Might  not  glass  be  blown  by  a  bel- 
lows, or  by  a  kind  of  bladder  containing 
a  certain  quantity  of  air,  and  be  pressed 
with  a  certain  force,  so  as  to  make  the 
vessel  of  a  certain  size  P  *' 

'*  There  is  wanting  a  method  to  turn 
glass  while  hot  in  a  lathe." 

"  There  might  be  a  tube  of  iron 
turned  I'bund  in  a  lathe,  in  one  end  of 
which  tiibe'should  be  inserted  a  smaller 
tube;  bt)  Which  the  larger  one  should 
run :  this  tube  might  terminate  in  a  bel- 
lows to  blow  in  sir ;  at  the  other  end  of 
this  large  tube  the  glass  might  be  fixed.** 

These  are  evidently  but  crude  ideas ; 
but  as  brilliant  inventions  have  often 


486      EFFECT  OF  PAE8SUBB  IN  LOWEBTNG  THE  FBEEZTNQ  POINT  OF  WATEB. 


■pruDg  from  eTen  slighter  indfeations, 
these  maj  serve  to  turn  attention  to  the 
application  of  maehinery  in  the  manu- 
facture of  glass. 

Pottery  being  in  some  respects  an 
analogous  subject,  and  earthenware  pipes 
being  now  for  so  many  purposes  pre- 
ferred to  those  of  IroDi  It  may  be  of  use 
to  add  a  caution  against  the  effects  of 
vibration  on  earthenware.  About  fifty 
years  ago,  the  proprietors  of  water- works 
for  the  supply  of  Devonport  laid  down 
pipes  of  pottery ;  they  supported  internal 
pressure  under  a  considerable  head  of 
water,  but  those  that  passed  under  streets 
were  soon  broken  by  the  vibration  pro- 
duced by  the  rattling  of  carriages  over 
them. 

M.  S.  B. 


ON  THE   BFFKCT   OF  PRBSBURR   IN   LOWBR- 

INO    THB    FRBBZINO-POINT   OF   WATER, 

BXPBRIMBNTALLT  DEMONSTRATED.      BY 

PROFESSOR  W.  THOMSON,  GLASGOW. 

(From  the  Proceedings  of  the  RoyiU  Society  of 
Edinburgh.) 

On  the  2nd  of  January,  1849,  a  commu- 
nication,  entitled  **  Theoretical  Considera- 
tions on  the  Effect  of  Pressure  in  Lowering 
the  Freesing-Point  of  Water,  by  James 
Thomson,  Esq.,  of  Glasgow,"  was  laid 
before  the  Royal  Society,  and  it  has  since 
been  publiahed  in  the  Tyantactioru,  toI.  zri., 
Part  V.  In  that  paper  it  was  demonstrated 
that,  if  the  fundasaental  axiom  of  Carnofs 
theory  of  the  motive  power  of  heat  be  admit- 
ted, it  follows,  as  a  rigorous  consequence,  that 
the  temperatnre  at  which  ice  melts  will  be 
lowered  hj  the  application  of  pressure ;  and 
the  extent  of  this  effect  due  to  a  given 
amount  of  pressure  was  deduced  by  a  rea- 
soning analogous  to  that  of  Camot  from 
Regnault's  experimental  determination  of 
the  latent  heat,  and  the  pressure  of  satu- 
rated aqueous  vapour  at  various  tempera- 
tnre differing  very  little  from  the  ordinary 
freesing-point  of  water,  deducing  to  Fah- 
renheit's scale  the  final  result  of  the  psper, 
we  find 

l»fix  0*0135; 
where  /  denotes  the  depression  in  the  tem- 
perature of  melting  ice  produced  by  the 
addition  of  n  "  atmospheres  "  (or  n  times 
the  pressure  due  to  29*922  inches  of  mer- 
cury), to  the  ordinary  pressure  experienced 
from  the  atmosphere. 

In  this  very  remarkable  speculation,  an 
entirely  novel  physical  phenomenon  was 
predicted  in  anticipation  of  any  direct 
experiments  On  the  subject ;  and  the  actual 
observation  of  the  phenomenon  was  pointed 


out  as  a  highly  interesting  object  for  experi- 
mental research. 

To  test  the  phenomenon  by  experiment 
without  applying  excessively  great  pressnre, 
a  very  sensitive    thermometer    would    be 
required.  Since  for    ten   atmospheres    the 
effect  expected  is  little  more  than  the  tenth 
part  of  a  Fahrenheit  degree  ;  and  the  ther- 
mometer employed,  if  founded  on  the  ex- 
pansion of  a  liquid  in  a  glass  bulb  and  tube, 
must  be  protected  from  the  pressure  of  the 
liquid,  which,  if  acting  on  it  would  produce 
a  deformation,  or  at  least  a  compression  of 
the  glass  that  would  materially  affect  the 
indications.     For  a  thermometer  of  extreme 
seiuibility,  mercury  does  not  appear  to  be 
a  convenient  liquid ;    since,  if  a  rery  fine 
tube  be  employed,  there  is  some  uncertainty 
in  the  indications,  on  account  of  the  irregu- 
larity  of  capillary  action,  due  probably  to 
superficial  impurities,  and  observable  eren 
when  the  best  mercury  that  can  be  pre- 
pared is  made  use  of;  and  again,  if  a  very 
large  bulb  be  employed,  the  weight  of  the 
mercury  causes  a  deformation  which  will 
produce  a   very  marked  difference  in   the 
position  of  the  hesd  of  the  column  in  the 
tube,  according  to  the  manner  in  which  the 
glass  is  supported,  and  may  therefore  afflect 
with  uncertainty  the  indications  of  the  in- 
strument.   The  former  objeetion  does  not 
apply  to  the  use  of  any  flotd  which  perfectly 
wets    the   glass;    and   the  last-mentioned 
source  of  uncertainty  will  be  much  less  for 
any  lighter  liquid  than  mercury,  of  equal  or 
greater  expansibility  by  heat.     Now  the 
coefficient  of  expansion  of  sulphuric  ether, 
at  0°  C,  being,  according  to  M.  I.  Pierre,* 
'00151,  is  eight  or  nine  times  that  of  mer- 
cury (which  is  '000179,  according  to  Reg- 
nault);  and  its  density  is  about  the  twen- 
tieth part  of  the  density  of  mercury.  Hence 
a  thermometer  of  much  higher  sensibility 
may  be  constructed  with  ether  than  with 
mercury,  without  experiencing  inconvenience 
from  the  circumstances   which  hare  been 
alluded  to.    An    ether   thermometer    was 
accordingly    constructed    by    Mr.    Robert 
Mansell,  of   Glssgow,  for  the  experiment 
which  I  propose  to  make.     The  bulb  of  this 
instrument  is  nearly  cylindrical,  and  Is  about 
3^  inches  long  and  three* eighths  of  an  inch 
in  diameter.     The  tube  has  a  cylindrical 
bore  about  6^  inches  long;  about  5^ inches 
of  the  tube  are  divided  into  220  equal  parts, 
The  thermometer  is  entirely  inclosed,  and 
hermetically  sealed  in  a  glass  tube,  which  is 
just  large  enough  to  admit  it  freely.     On 
comparing  the  indications  of  this  instra- 
ment  with  those  of  a  thermometer  of  Crich- 
ton's  with  an  ivory  scale,  which  has  dlvi- 

*  See  Dfxon  on  Heat,  p.  72. 
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•iMW,  oorretpondiDg  to  degreet  Fahrenheit, 
of  about  one-twQoty-fifth  of  an  inch  each ; 
I  found  that  the  range  of  the  ether  thermo- 
meter is  about  3*^  Fahr.  i  and  that  there  are 
about  212  diyiiions  on  the  tube  oorreipond- 
iog  to  the  interval  of  preianre  from  31°  to 
Zi^t  as  nearly  as  I  oould  discover  from 
such  an  unsatisfactorj  standard  of  refer- 
ence. This  gives  ^  of  a  degree  for  the 
mean  value  of  a  division.  From  a  rough 
calibration  of  the  tube  which  was  made,  I 
am  convinced  that  the  values  of  the  divi- 
iiotts  at  no  part  of  the  tube  differ  by  more 
than  one-thirtieth  of  this  amount  from  the 
true  mean  valve;  and,  taking  into  account  ill 
the  sources  of  uncertainty,  I  think  it  pro- 
bable that  each  of  the  divisions  on  the  tube 
of  the  ether  thermometer  corresponds  to 
something  between  ^  and  -^ot  a  degree 
Fahrenheit. 

With  this  thermometer  in  its  glass  enve- 
lope, and  with  a  strong  glass  cylinder 
(Girsted's  apparatus  for  the  oompresaion  of 
water),  an  experiment  was  made  in  the  fol- 
lowing manner  :•— 

The  compression  vessel  was  partly  filled 
with  pieces  of  clean  ice  and  water :  a  glass 
tube,  about  a  foot  long  and  one-tenth  of  an 
inch  internal  diameter,  closed  at  one  end, 
was  inserted  with  its  open  end  downwards, 
to  indicate  the  fluid  preesure  by  the  oom- 
pression  of  the  air  which  it  contained :  and 
the  ether  thermometer  was  let  down  and 
allowed  to  rest  with  the  lower  end  of  its  glass 
envelope  pressing  on  the  bottom  of  the  ves- 
sel. A  lead  ring  was  let  down  so  as  to  keep 
free  from  ice  the  water  in  the  compression 
cylinder  round  that  part  of  the  thermometer 
tube  where  readings  were  expected.  More 
iee  was  added  above,  so  that  both  above  and 
below  the  dear  space,  which  was  only  about 
two  inches  deep,  the  compression  cylinder 
was  full  of  pieces  of  iee.  Water  was  then 
poured  in  by  a  tube  wiih  a  stopcock  fitted 
in  the  neok  of  the  vessel,  till  the  vessel  was 
lull  up  to  the  piston,  alter  wUeh  the  stop- 
cock was  shut. 

After  it  was  observed  thai  the  column  of 
ether  in  the  thermometer  stood  at  about  67®, 
with  reference  to  the  divisions  on  the  tube, 
a  pressure  of  from  12  to  15  atmospheres 


was  applied  by  foroing  the  pbton  down  with 
the  screw.  Immediately  the  oolumn  of 
ether  descended  very  rapidly,  and  in  a  very 
few  minutes  it  was  below  61°.  The  pres- 
sure was  then  suddenly  removed,  and  imme- 
diately the  column  in  the  thermometer  began 
to  rise  rapidly.  Several  times  pressure  was 
again  suddenly  applied,  and  again  suddenly 
removed,  and  the  effects  upon  the  thermo- 
meter were  most  marked. 

The  fact  that  the  freesing  point  of  water 
is  sensibly  lowered  by  a  few  atmospheres  of 
pressure  was  thus  established  beyond  all 
doubt.  After  that  I  attempted,  in  a  more 
deliberate  experiment,  to  determine,  as  ac- 
curately as  my  means  of  observation  allowed 
me  to  do,  the  actual  extent  to  which  the 
temperatare  of  freesing  is  affected  by  deter- 
minate applications  of  pressure. 

In  the  present  oommuoioation,  I  shall 
merely  mention  the  results  obtained,  without 
entering  at  all  upon  the  details  of  the  expe- 
riment. 

I  found  that  a  pressure  of,  as  nearly  as  I 
have  been  able  to  estimate  it,  8*1  atmo- 
spheres produced  a  depression  measured  by 
7i  divisions  of  the  tube  on  the  column  of 
ether  in  the  thermometer ;  and  again,  a 
pressure  of  16*8  atmospheres  prodoeed  a 
thermometric  depression  of  16^  divisions. 
Hence  the  observed  lowering  of  temperature 
was 

7* 
71' 

or  -106°  F.  in  the  former  case,  and 

I6i 


71 


or  *232°  F.  in  the  latter. 

Let  tts  compare  theee  results  with  theory. 
According  to  the  conclusions  arrived  at  by 
my  brother  in  the  paper  referred  to  above, 
the  lowering  of  the  freesing  point  of  water 
by  8*1  atmospheres  of  pressure  would  be 
8-1  X  *0135,  or  *109°  P. ;  and  the  lowering 
of  the  freesing  point  by  16*8  atmospheres 
would  be  16-8  x  0135,  or  *227°  F.  Hence 
we  have  the  following  highly  satisfactory 
comparison  for  the  two  cases  between  the 
experiment  and  theory : — 


Observed  pTMturea. 

Obferred  Dapreasioin 
of  Tamperataret. 

DepreaaloM  aceording  to 
Theoiy,  on  tbe  hypothesis 
that  the  Pressures  -were 
truly  observed. 

DflTereneet. 

8-1  Atmospheres. 
16*8  Atmospheiea. 

•lOGop. 
■232°  F. 

•I09»  P. 
•227*^  P. 

-■003®  F. 
+•005^  F. 
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It  was,  I  eonfeii,  with  lome  snrpriie  that 
after  having  completed  the  ohaervation^ 
under  an  impreasion  that  they  preiented 
great  discrepancies  from  the  theoretical  ex- 
pectations, I  found  the  numbers  I  had  noted 
down  indicated  in  reality  an  agreement  so 
remarkably  close,  that  I  could  not  but  attri- 
bute it  in  some  degree  to  chance,  when  I 
reflected  on  the  Tcry  rude  manner  in  which 
the  quantitatiTe  parts  of  the  experiment 
(especially  the  measurement  of  the  pressure, 
and  the  evaluation  of  the  division  of  the  ether 
thermometer)  had  been  conducted. 

I  hope  before  long  to  have  a  thermometer 
constructed  which  shall  be  at  least  three 
times  as  sensitive  as  the  ether  thermometer 
I  have  used  hitherto ;  and  I  expect  with  it 
to  be  able  to  perceive  the  effect  of  increasing 
or  diminishing  the  pressure  by  less  than  an 
atmosphere  in  lowering  or  elevating  the 
freesing  point  of  watar. 

If  a  convenient  minimum  thermometer 
could  be  constructed,  the  effects  of  very 
great  pressures  might  easily  be  tested  by 
hermetically  sealing  the  thermometer  in  a 
strong  glass,  or  in  a  metal  tube,  and  putting 
it  into  a  mixture  of  ice  and  water  in  a  strong 
metal  vessel,  in  which  an  enormous  pressure 
might  be  produced  by  the  forcing  pump  of 
a  Bramah's  press. 

In  conclusion,  it  may  be  remarked,  that 
the  same  theory  which  pointisd  out  the 
remarkable  effect  of  pressure  on  the  freeitng 
point  of  water,  now  establjMied  by  experi- 
ment, indicates  that  a  corroipondiog  effect 
may  be  expected  for  all  liquids  which  expand 
in  freesing ;  that  a  reverse  effect,  or  an  ele- 
vation of  the  freexing  point  by  an  increase 
of  pressure,  may  be  expected  for  all  liquids 
which  contract  in  freexing;  and  that  the 
extent  of  the  effect  to  be  expected  may,  in 
every  case,  be  deduced  from  Regnanlt's 
observations  on  vapour  (provided  that  the 
freesing  point  is  within  the  temperature 
limito  of  his  observations),  if  the  latent  heat 
of  a  cubic  foot  of  the  liquid  and  the  altera- 
tion of  its  volume  in  freesing  be  known. 


BOILEE  KXPLOSION  AT  HALIFAX.-^^RBPORT 
OF   MR.   FAIRBAIRX. 

A  coroner's  inquest  upon  the  bodies  of 
ten  persons  who  were  lately  killed  by  a 
boiler  explosion  at  Messrs.  Firth's  woollen 
manofactory,  Lily-lane  Mill,  Hulifax,  was 
brought  to  a  dose  on  Friday  evening  last. 
A  greav  mass  of  evidence  was  adduced,  the 
general  tenor  of  which  was,  that  Mr.  Ssmuel 
Firth,  if  not  other  of  the  partners,  was 
aware  that  the  exploded  boiler  was  unsafe  for 
use,  and  yet  that  it  was  kept  working  at  inter- 


vals up  to  the  time  of  the  explosion.  Ones 
or  twice  previons  to  the  explosion  the  steam 
was  turned  off  and  the  machinery  stopped 
while  Firth  and  the  engine  tenter  tinkered 
at  the  boiler,  which  was  constantly  leaking ; 
and  on  the  day  before  the  boiler  burst  Firth 
ordered  the  young  people  out  of  the  engine- 
house  (where  they  had  been  accustomed  to 
warm  themselves,)  telling  them  that  *'  they 
were  to  get  away  as  fast  as  they  could,  lest 
the  boiler  should  burst"  The  young  peo- 
ple naturally  became  alarmed,  and  one  of 
them — Lavinia  Carter — attempted  to  leave 
.  the  mill,  but  was  ordered  back  by  Samod 
Firth,  and  shortly  after  her  resuming  work 
the  explosion  took  place.  Thia,  however, 
was  not  the  most  aerioos  part  of  the  evi- 
dence against  Samuel  Firth.  Mr.  Thomas 
Wood,  cotton  spinner,  of  Sowerby-bridge, 
stated  that  two  days  before  the  explosion  he 
met  Samuel  Firth  in  Bradford  Cloth-hall. 
when  Samael  said — referring  to  the  ex- 
plosion at  Messrs.  Waud's  Bradford -mill — 
'*  We  have  had  a  good  deal  of  bother  about 
engineering  this  week.  Our  old  engine  is 
poorly,  and  I  have  had  to  look  after  the 
man  a  good  deal,  lest  he  should  get  his 
pressure  too  strong  on  the  boiler.  I  am 
afraid  there  will  be  a  blow-up  at  our  plaee, 
but  we  must  run  on  till  Christmas."  The 
most  important  evidence  given  during  the 
inquiry  was  that  of  Mr.  William  Fairbaim, 
the  eminent  civil  engineer  and  machinist,  of 
Manchester,  who  had  l>een  sent  for  by  the 
Mayor  and  Magistrates  of  Halifax  to  view 
Messrs.  Firth's  boilers  and  report  thereon. 
His  evidence  is  important,  not  only  as  show- 
ing how  the  accident  occurred,  but  as  sug- 
gesting a  precaation  against  these  dreadful 
catastrophes  in  future.  Mr.  Fairbaim  put 
in  a  written  report  of  considerable  length, 
of  which  the  following  are  the  chief  pointa : — 
'*  The  comparative  saving  which  is  effected 
by  the  jadicious  application  of  high-preasure 
steam  in  its  expansive  action  upon  steam 
engines,  and  when  due  care  b  taken  that  the 
vessels  within  which  it  is  confined  are  cal- 
culated to  resist  with  perfect  security  the 
forces  by  which  they  may  be  assailed,  does 
not  admit  of  doubt.  I  think  it  is  equally 
for  the  general  benefit  of  the  country  and 
the  extension  of  our  manufactuies  that  every 
facility  should  be  given  for  its  introduction, 
and  I  take  this  opportunity  publicly  to  state 
that  in  my  opinion  it  may  be  accomplished 
with  perfect  safety  and  with  greatly  increased 
eoonomy  in  the  consumption  and  employ- 
ment of  the  most  valuable  mineral  produc- 
tion this  country  possesses.  The  danger 
does  not  consist  in  the  intensity  of  pressure 
to  which  the  steam  may  be  raiaed,  but  en- 
tirely upon  the  character  and  constmctiosi 
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of  the  Teisel  which  contains  the  dangerons 
element  When  contained  within  the 
narrow  limits  of  a  well-constructed  loco- 
motive holler  it  was  perfectly  harmless  ;  but 
if  it  be  attempted  to  enclose  a  Tolume  of 
similar  density  in  an  ordinary  boiler  of 
extended  capacity  yon  incur  the  almost  cer« 
tain  result  of  a  catastrophe  such  as  we  hare 
so  very  recently  been  called  upon  to  deplore. 
Such  it  appears  to  me  was  the  position  in 
which  the  public  were  placed  with  respect  to 
the  boilers  of  the  Lilly-lane  Mill.  They 
were  worked  (especially  two  of  them)'in  a 
Tery  unsafe  condition  ;  and  I  have  no  hesi- 
tation in  stating  that  they  were  unequal  to 
the  pressure  to  which  they  were  exposed. 
Insecure  to  begin  with,  they  were  rendered 
immeasurably  more  so  from  the  absence  of 
proper  safety  valves — an  outlet  of  only  3 
inches  diameter,  which  was  common  to  all 
the  three,  being  scarcely  worthy  of  the 
name.  From  erery  inquiry  there  is  no 
evidence  to  show  at  what  pressure  the  valve 
was  weighted,  or  whether  or  not  it  was  ever 
in  a  working  condition.  I  am  not  aware 
what  may  be  the  practice  in  this  or  other 
parts  of  Yorkshire;  but  I  cannot  sufficiently 
condemn  a  system  of  construction  which 
limits  the  means  of  escape,  and  exposes 
both  life  and  property  to  the  most  immi- 
nent peril.  The  boilers  at  Lilly-lane  Mill 
were  of  such  magnitude,  and  the  plates  of 
which  they  were  composed  so  extremely 
thin,  that  I  should  haye  considered  them  at 
any  time  very  precarious.  Assuming  all  the 
parts  to  be  perfect — which  is,  however, 
doubtful — we  shall  find  that  12  lbs.  on  the 
square  inch  was,  although  sufficient  to  dis- 
tort the  form,  totally  inadequate  to  effect 
the  rupture  of  the  boiler.  Taking  the  ten- 
sile strength  of  the  material,  and  the  joints 
of  which  the  boiler  was  composed,  it  was 
equal,  under  a  more  judicious  distribution, 
to  ten  times  that  pressure;  but  unfor- 
tunately the  extreme  thinness  of  the  plates, 
and  the  want  of  sufficient  stays,  caused  the 
flat  ends  to  bulge  outwards,  which,  under 
the  influence  of  a  variable  force,  created  a 
slow  but  certain  strain  upon  the  angle  iron, 
which  ultimately  destroyed  its  texture,  and 
rupture  ensued.  The  boilers  were  originally 
supplied  with  water  by  self-acting  jackheads 
or  columns  oF  water  at  the  usual  height  of 
12  or  14  feet.  These,  it  appears,  were 
taken  down  some  years  since,  when  the  new 
end  of  the  mill  was  built  over  the  boilers, 
and  valves  or  cocks  worked  by  hand  sub- 
stituted for  tbem.  Now,  the  hand-feed, 
direct  from  the  pump,  in  well- constructed 
cylinder  boilers,  with  double-safety  valves, 
may  be  perfectly  safe ;  but  in  this  case, 
when  the  steam  escape  was  so  insufficient, 
they  were  very  injudicious,  and,  in  fact,  the 


removal  of  the  jackheads  did  away  with 
almost  the  only  secnrity  that  the  boilers 
originafty  possessed.  Before  the  engine  is 
again  started  I«would  earnestly  recommend 
that  the  bofler  next  the  engine-house  be  dis- 
continued and  destroyed,  and  that  the  other 
boiler  with  hemispherical  ends  be  removed 
from  under  the  mill,  if  it  is  be  possible  to  do 
so.  Having  made  these  statements  it  now  be- 
comes my  duty  to  state,  for  the  information 
of  the  authorities  of  Halifax  and  the  public 
generally,  what  I  consider  the  most  feasible 
means  for  averting,  or  at  least  diminishing, 
the  number  of  these  frightful  accidents  aris- 
ing from  boiler  explosions.  It  appears  to 
me  that  a  legislative  interference  in  the  con- 
struction of  boilers  or  machinery  of  any 
kind  is  exceedingly  objectionable,  and  should 
not  be  resorted  to  but  in  cases  of  urgent 
necessity ;  yet  I  do  not  clearly  perceive  how 
local  regulations,  however  good  and  judi- 
cious in  themselves,  would  answer  the  pur- 
pose, unless  under  the  controul  and  sanction 
of  the  law.  I  apprehend  the  assistance  of 
Parliament  would  be  repuired  to  carry  out 
the  principles  I  would  suggest,  as  follow  :^ 
1st.  That  after  a  certain  date  boilers  should 
not  be  allowed  to  be  placed  under  buildings 
where  people  are  employed,  and  that  those 
now  in  that  position  be  as  speedily  removed 
as  possible*  '  9nd.  That  boilers  of  a  wagon- 
shape  shouM'ttot  be  worked  at  a  pressure 
exceeding  tO  Ibti  on  the  square  inch.  3rd. 
That  after  a  certain  date  every  new  boiler 
should  be  prwrad  up  to  not  more  than  one- 
third  its  bnntiiii^  pressure,  and  to  three 
times  its  intended  working  pressure.  Lastly, 
That  every  boiler  should  be  fitted  with  two 
safety  valves,  one  to  be  self-acting  and  be- 
yond the  reach  of  the  engine  tenter,  or  any 
other  person  bnt  one  to  whom  the  duty  of 
examination  should  be  expressly  intrusted." 
After  the  evidence  had  been  closed,  the 
coroner  (Mr.  G.  Dyson)  hsTing  summed  up, 
the  jury  retired,  and  after  being  in  consul- 
tation for  upwards  of  three  hours,  returned 
with  a  Terdiet  of  "  Manslaughter  against 
Samuel  Firth,  one  of  the  propietors  of  the 
mill,  and  Joseph  Helliwelly  the  engine- 
tenter. "— IVwe*. 


Fine  Spinning.'— To  such  wonderful  perfection 
have  machinery  and  akill  been  brought,  that  Mr.  H. 
Houldsworth  Tk  now  able  to  produce  520  hankn  of 
thread  to  t}i«t  Jpo.und ;  that  ia  to  aay,  one  pound  of 
cotton  W09),,  w.ei£hing  7000  grains,  is  suaceptible  of 
giving  520  hanicvTeach  being  eompoaed  of  a  thread 
840  yarda  in  length;  or  7000  ffraina  of  cotton- wool 
can  give  atUead  equal  in  length  to  436,810  yarda, 
or  348  mllea.  The  fine  apinning  of  flax  has  nUo 
been  carried  to  an  extiaordinary  extent ;  Tor  one 
pound  of  flax  fibre  ia  auaceptible  of  being  spun 
wit'i  hand-looma  Into  a  thread  84,496  yards,  or 
48  mllea  in  length. 


The  innexed  enRTiTing  ii  •  craai 
■Mlion  of  tbii  ni««hBiiiini,  ibewltig 
the  imngvmeDU  for  produeiBg  • 
■tDgle  note ;  all  the  other  nota  are 
•Imilar,  A  ii  the  key.  B,  %  i^dIh. 
ting  ilud;  C,  m  loirer  lever;  D, 
(ticker;  E,  upper  IcTcr;    F,  hop- 

rr;  G,  the  butt;  H,  the  bunroer; 
.  Ihe  check  sticker;  J,  the  check- 
lever  ;  K,  the  check;  L,  the  dtm- 
Sr;  M,  dtmper  raJter  ;  N,  socket; 
,  lower  lever  nil ;  P,  the  hopper 
and  hunoier  rut ;  R,  the  back 
touch ;  K,  check-lever  rail ;  S,  the 
ruler ;  T,  the  bunmer  nil ;  U,  ibe 
nnion  tie,  tod  V  the  vire  or  Hrin*. 
The  purpcae  of  utitity  to  whioh 
tfali  detigD  bM  refcreiHM  n  the 
prodnetion  of  ■  clearer  touodinf; 
note  than  unitl,  which  1*  eA«led 
by  the  peculiar  form  nnd  conflnt- 
raiion  given  to  Ibe  parts  B.  C,  T), 
E,  F,  G  and  H.  by  the  pwU  I,  J,  K, 
by  which  the  bammer  ii  checked, 
u  soon  aE  it  ha*  itnick  the  ec^  to 


The  foUovlaf  qaotalloB  I*  from  ■  l«ll«r 
of  Jsmoy  Bentham  Is  bii  brolhn  Sinsil, 
S2Dd  May,  1778. 

"  Ltigrr,  Tttudtiy, 

"Mayl^lh,  1778. 
"  In  eoaaBqaiBoa  af  tka  FreDcb  Jkmbai- 
iidor  at  Yienna  haifng  Iwt  lanimrr  la- 
vented  a  boat  with  wbacli  which  are  pat  to 
nOtluT)  by  firt,  aad  whick  ha  Bade  pi  up 
and  down  Iha  Dinnbe,  •  gnnd  bott-raci  U 
10  take  pUca  on  Ihe  Danobe  for  IDOO  livrea 
neit  moDtb.  Saieral  oiechinioi,  ona  of 
whom  la  a  Veaatian,  Au  iavented  ioven  saw 
boata  to  Oppoae  Ihe  (Dihaiaader**.  Tte 
■wUteat  boat  ia  to  have  tbe  prita." 


Jersniy  Benthaaa,  In  allailaii  to  bia  bro- 
Iber'a  project  (JfaeA.  Ma§.,  No.  1371), 
add*,  "  All!  I  poor  flr*.«BglM  t  n*  ea  Iba 
French  Ambaiaador.'' 

Who  was  the  "  Pranck  AnbaaMdar" 
abova  alladed  to  F  And  are  hb  aiparlMeata 
knowa  to  (hoaa  eooTanant  with  the  Ustorj 
of  Iba  fleam  engine  ? 

M.  9.  B. 

[Probably  Comie  d'Aniimi,  who  ia 
recorded  la  have  made  aoma  aniaceeaafal 
■team -boat  aiperitnenti  abeac  ihia  prriod. 
~-Wi»denfet  SItmm  JftslHtim,  p.  14. 
Ep.  H.  H.] 
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NVW  MODB  OF  ATTACBINO  BHirs'  CABLM. 

Fij.  1. 


Fig.  2. 


>> 


The  above  diagnmt  repreaent  a  new 
way  of  attaching  ships*  cables,  whereby 
all  strainiDg  of  Uie  eable  and  dragging  of 
the  aochor,  in  so  iar  as  caased  by  the 
pitching  of  the  vessel,  is  entirely  pre- 
▼ented. 

Fig.  1  is  an  eleration,  and  fig.  2  a  plan. 
The  cable  is  to  be  fastened  to  the  ship  at 
or  near  its  centre  of  buoyancy^  instead  of 
at  the  bow,  as  is  the  case  at  present. 
For  this  purpose  ring-bolts  A  A'  are 
attached  to  the  ship's  sides  on  either  aide 
of  the  centre  of  buoyancy,  to  which  are 
fastened  the  two  ends  of  a  abort  cable 
ABC  B'A'.  Tho  anchoring  cable  is 
attached  to  the  middle  of  the  short  cable 
at  C.  A  streteher  BB^  preyents  the 
shin's  bows  being  chafed  by  the  short 
cable. 

It  is  easily  seen  that  the  pitching  of 
the  vessel  has  no  tendency  in  this  case  to 
strain  the  eable  or  drag  the  anchor,  both 
of  which  will  remain  unaffected  in  the 
wildest  of  these  movements.  I  feel  san- 
guine thst  a  vessel  anchored  in  this  way 
would  ride  out  the  fiercest  gales. 

BoBBBT  Attoun. 


BBOISTBATION  OF  DBSX0M8. 

RuUi  and  Beguiatiofu  for  ike  ProvUional 
and  Complete  RegUtratum  of  Dengne^ 
made,  and  publiehed  in  the  Gasette  of 
the  22nd  of  November,  1850,  bff  order 
of  the  Right  Honourable  the  Lordt  of 
the  Committee  of  the  Prwy  Council  for 
Trade,  by  virtue  of  the  power  veeted  in 
them  by  <*  Tha  Deeigpu  Act^'  1850. 


Detigni  Office,  Dec.  S,  1860. 

L  Att  pafaons  desirous  of  effacilog  regis- 
tration or  provisional  registration  of  any 
designs,  mast  famiah  to  the  Registrar  (ex- 
cept in  any  case  in  which,  under  the  11th 
section  of  the  Designs  Act,  1850,  he  may 
diapense  with  any  snch  particulara)  two 
copies,  drawinga,  or  printa  of  aacb  deaign, 
and,  if  ancb  design  ia  intended  for  exhibi- 
tion at  any  place  certified  by  the  Lorda  of 
the  aaid  Committee  to  be  a  place  of  public 
exhibition  within  the  meaning  of  the  De- 
signs Act,  1850,*  then  a  third  copy,  draw- 
ing, or  print  also. 

II.  In  the  case  of  paper-hangings,  calico 
prints,  and  other  famitures  of  such  a  nature 
aa  to  admit  of  being  conveniently  paated 
in  a  book,  portiona  of  aueh  fomiturea  may, 
with  the  permisaion  of  the  Regiatrar,  be 
received  for  the  purpoae  of  reg;iatration, 
instead  of  the  copies,  drawings,  and  prints 
before  mentioned. 

III.  Upon  the  face  of  the  sheet  contain- 
ing such  copy,  drawing,  or  print,  or  if  a 
portion  of  the  article  to  be  registered  be  for- 
oiabed  to  the  Regiatrar,  aa  before  provided, 
then,  upon  a  abeet  of  paper  attached  thereto, 
or  delivered  therewith,  must  be  set  forth  the 
name  of  e^ery  person  claiming  to  be  the 
proprietor  of  the  design,  or  the  style  or  title 
of  the  firm  under  which  he  trades,  together 
with  his  place  of  abode,  or  place  of  carrying 
on  hia  busineda,  or  other  place  of  address ; 
and  also  in  tUe  cases  after  mentioned  the 
following  further  particulars  (except  where 
the  Regiatrar  may  dispenae  with  any  thereof 
as  aforesaid):  that  is  to  say : 

1.  If  the  registration  of  snch  deaign 
be  aonght  ia  reapect  of  the  applica- 
tion thereof  to  ornamenting  any  article  of 
manufacture  or  anbatance,  there  muat,  if 
the  regiatration  sooght  be  complete  registra- 
tion, be  set  forth  the  number  of  the  class 
or  clasaea  deacribed  in  aeotion  3  of  the 
Deaigna  Act,  1842,  in  reapect  of  which  the 
regiatratioB  ia  made ;  or 

2.  If  such  deaign  be  for  the  ahape  or  con- 
figuration of  any  article  of  manufacture 
having  reference  to  acme  purpoae  of  utility, 
the  drawinga  or  printa  muat  be  made  on  a 
proper  geometric  acalSf  and  there  muat  be 
set  forth  the  title  of  the  design,  and  such 
description  thereof,  in  writing,  as  may  be 
neceaaarj  to  render  the  aama  intelligible, 
and  the  deicriptiou  muat  diatioguiah  such 
parts  of  the  deaign  (if  any)  as  are  not  new 
or  original,  ancf  every  auch  drawing  or  print, 
together  witjh  the  titie  or  description  of 
such  design,  and  the  name  and  address  of 


*  A  notice  has  appeared  in  tbe  Oaz«Ue  certifying 
tkat  the  building  in  Hyde  Park  la  a  place  of  thla 
deseri9tton.~B».  M.  M. 
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the  proprietor  mu»t  be  on  one  sheet  of 
paper  or  parchment,  and  on  the  same  eide 
thereof,  and  the  size  of  inch  sheet  must  not 
exceed  24  inches  by  15  inches,  and  there 
must  be  left  on  one  of  such  sheets  a  blank 
space,  on  the  same  side  on  wMch  are  such 
drawing,  title,  description,  name,  and  ad- 
dress, of  the  size  of  6  inches  by  4  inches, 
for  the  certificate  hereinafter  mentioned.^ 

IV.  All  persons  desirous  of  effecting 
registration  of  any  sculpture,  model,  copyi 
or  cast,  within  the  protection  of  two  seve- 
ral Acts,  passed  respectively  in  the  38th 
and  54th  years  of  the  reign  of  King  George 
the  Third,  and  intituled  respectively  *'  An 
Act  for  encouraging  the  Art  of  making  new 
Models  and  Casts  of  Busts,  and  other  things 
therein  mentioned,"  and  "  An  Act  to  amend 
and  render  more  effectual  an  Act  for  encou- 
raging the  Art  of  making  new  Models,  and 
casts  of  busts,  and  other  things  therein  men- 
tioned," which  two  Acts  are  in  the  said 
Designs  Act,  1850,  called  the  ''  Sculpture 
Copyright  Acts,"  must  furnish  to  the  Regis- 
trar such  copy,  drawing,  or  print,  or  such 
description,  writing,  or  print,  as  in  the 
judgment  of  the  Registrar  shall  be  sufficient 
to  identify  the  particular  sculpture,  model, 
copy,  or  cast,  in  respect  of  which  registra- 
tion is  desired,  and  the  nam^of  the  person 
claiming  to  be  the  proprietor^  together  with 
his  place  of  abode  or  businem,  w  other  place 
of  address,  or  the  name,  M^,  or  title  of 
the  firm  under  which  he  tradss. 

y.  The  Registrar  ahtU  affis  a  number 
upon  every  such  copy,  draitiiig,  print,  or 
description  of  any  design,  sottlpture,  model, 
copy,  or  cast,  bo  to  be  furnished  to  him  as 
aforesaid,  denoting  the  order  in  which  the 
same  has  been  received  by  him,  and  a  cor> 
responding  number  upon  the  duplicate  and 
triplicate  copy,  drawing,  print,  or  descrip- 
tion directed  to  be  furnished  to  him  as  afore- 
aaid  ;  and  he  shall  register  every  such  copy, 
drawing,  print,  or  description,  in  the  order 
in  which  it  is  received  by  him,  by  entering 
the  number  thereof,  and  also  the  title  or 
class  thereof,  in  a  book  to  be  kept  by  him 
for  that  purpose ;  and  he  shall  keep  a  proper 
index  of  all  the  designs,  sculptures,  models, 
'Snd  copies  or  catti  to  registered,  according 
to  the  titles  thereof,  or  arranged  in  such 
clssses  as  to  afford  ready  access  to  the  same. 

VI.  Whenever  any  such  registration  is 
made,  the  Registrar  shall  retain  and  file  in 
his  office  one  of  the  copies,  drawings,  prints, 
or  descriptions  hereinbefore'  required  to  be 
furnished  to  him,  and  he  sh&U  return  the 
other  thereof  (when  two  only  are  furnished) 
to  the  person  by  whom  the  same  was  fur- 
nished, having  first  affixed  thereon  or  at- 
tached thereto  a  certificate,  whereby  he  ahall 
oertify  under  his  hand  and  seal  of  office  the 


fact  of  such  registration,  and  the  date,  and 
the  name  of  the  registered  proprietor,  or  the 
style  or  title  of  the  firm  under  which  he 
trades,  together  with  his  place  of  abode  or 
business,  or  other  place  of  address ;  and  he 
shall  cause  the  remaining  copy,  drawingr, 
print,  or  description  (when  three  have  been 
furnished) ,  having  the  certificate  of  provi- 
sional registration  affixed  thereon,  to  be 
deposited  in  the  place  of  public  exhibition 
so  to  be  certified  as  aforesaid. 

VII.  Persons  desirous  of  having  the  trans- 
fer of  any  registered  design  registered,  must 
furnish  to  the  Registrar  the  written  transfer 
of  such  design,  or  other  sufficient  evidence 
of  their  title,  together  with  a  written  request 
to  register,  to  the  effect  set  forth  in  the  6th 
section  of  the  Designs  Act,  1842,  and  the 
Registrar  shall  thereupon  insert  the  name  of 
the  new  proprietor  in  the  register.  If  a 
certificate  of  the  transfer  be  desired,  the  cer- 
tified copy  of  the  design,  or  an  ex  net  copy 
thereof,  must  be  fnmi^ed  to  the  Registrar 
for  the  purpose  of  having  such  eertificate 
affixed  thereon ;  and  the  Registrar  shall  ao- 
cordiogly  affix  thereon  a  certificate  nnder  his 
hand  and  seal  of  office,  containing  the  like 
particulars  as  are  herein  required  in  the  ease 
of  a  certificate  of  the  registration  of  a 
design. 

VIII.  Any  person  desirous  of  ascertaining 
whether  with  respect  to  any  particular  de- 
sign there  be  any  copyright  existing,  mnsi 
produce  to  the  Registrar  such  design,  toge- 
ther with  the  registration  mark  thereof;  or 
he  may  produce  such  registration  mark  only; 
or  in  the  case  of  a  design  provisionally  re- 
gistered, the  number  thereof ;  and  therenpon 
the  Registrar  shall  give  to  such  person  a 
certificate  under  his  hand  and  seal  of  offiee» 
stating  whether  there  be  any  copyright  of 
such  design  existing,  and  if  there  be,  then 
in  respect  to  what  particular  article  of  ma- 
nufacture or  substance  such  a  copyright 
exists,  and  the  term  ot  such  copyright,  and 
the  number  and  date  of  the  registration 
thereof,  and  also  the  name  and  place  of  abode 
or  business,  or  other  address  of  the  regis- 
tered proprietor  thereof. 

IX.  All  the  services  hereinbefore  directed 
to  be  performed  by  the  Registrar  are  to  be 
performed  on  payment  of  snch  fees  as  may 
be  from  time  to  time  fixed  by  the  Lordls 
Commissioners  of  Her  Majesty's  Treasury. 

[Since  the  issue  of  these  *'  Rules  and 
Regulations,"  we  have  received  a  notice 
from  the  Registrar  that  he  will  be  prepared 
to  receive  Designs  for  Provisional  Registra- 
tion odT  and  after  the  1st  of  January  next. 
The  following  official  explanations  of  the 
Law  and  Practice,  as  they  now  stand  under 
the  different  Acts,  has  also  just  been  issued 
from  the  Designs  Office.— Ed.  M.  M.] 
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Copffight  of  Deiifftujbr  Artiela  of  Protisiokallt  Rboibtbubd/'  with  tke 

UiUiiy,  dai€  qf  RegiMtratUm, 

By  ProTuional  Registration  under   the  ^^  <»•»  ^^  I*>"cy  o^  »  l>ts\sn  bo  RegU- 

Designs  Act,  1850.  (13  &  14  Vic,  c.  104,)  ^red,  the  same  remedies  are  given,  and  the 

a  Copyrigh\  for  One  Year,  (which  may  be  •»»«  penalties  imposed  (from  5/.  to  30/. 

farther  extended  for  Six  Months  by  order  ^or  esoh  oifence),  as  under  the  Ornamental 

of  the  Board  of  Trade),  is  given  to  the  I>e«igns  Act,  1842,  (5  &  6  Vic,  c  100,) 

Author  or  Propietor  of  any  New  or  Original  «>d  all  the  provisions  contained    m    the 

Design /or  the  SHAPE  or  CONFIGURA-  J*'ter  Act  relating  to  the  Transfer  of  Oma- 

TION  either  of  the  whole  or  qfpart  oftmy  ««»'«'  Designs,  in  case  of  purchase  or  de- 

Artiele  of  Manufacture,  eueh  SHAPE  or  ▼olation  of  a  Copyright,  are  made  appli- 

CONFIGURATION  haoing  r^erenee  to  cable   to  those  ueeful  Designs  registered 

eome  PURPOSE  qf  UTILITY,  whether  «nder  these  Acts. 

sneh  Article  be  made  in  Metal  or  any  other  I"  addition  to  this,  a  penalty  of  not  more 

Substance.    During  such  terms  the  Pro-  *^*°  5/.  nor  less  than  1/.  is  imposed  upon 

prietor  of  the  Design  may  sell  the  right  to  •^  persons  making,  selling,  or  advertising 

apply  the  same  to  an  article  of  manufacture,  ^o^  ^^  "y  Article  as  •*  Regutcred,'  unless 

but  must  not,  under  the  penalty  of  nullify-  ^^^  design  for  such  Article  has  been  regis- 

ing  the  Copyright,  seU  any  article  with  the  t«wd  under  one  of  the  above-menHoned  Acte. 
Design  spplied  thereto,  until  after  Complete 

Registration,  which  must  be  effected  prior  Copyright  ofDeeigne  for  Om^menting 

to  the  expiration  of  the  Provisional  Regis-  Articlee  of  Manufacture. 

tration.  By   Provisional  Registration  under  the 

By  Complete  Registration  under  the  De-  Designs  Act,  1850,  (13  &  14  Vic,  c.  104,) 

signs  Act,  1843,  (6  &  7  Vie.,  c.  65.)  a  a  Copyright  of  One  Year  (which  may  be 

Copyright  of  THRBB  TBAR8  is  giveu  to  the  further  extended  for  six  months  by  order  of 

Author  or  Proprietor  of  any  new  or  original  the  Board  of  Trade)  is  given  to  the  Author 

design  for  the  SHAPE  or  CONFIGURA-  or  Proprietor  of  Original  Designs  for  Oma- 

TION  either  of  the  whole  or  of  part  of  menting    any  Article  of   Manufacture  or 

amg  Article  of  Manufacture,  eueh  SHAPE  Substance.    Daring  such  terms  the  Pro- 

or  CONFIGURATION   having  reference  prietor  of  the  Design  may  sell  the  right  to 

to  eome  PURPOSE  of  UTILITY,  whether  apply  the  same  to  an  article  of  manufacture, 

such  Article  be  made  in  Metal  or  any  other  but  must  not,  under  the  penalty  of  nullify- 

Substance.  ing  the  Copyriglit,  sell  any  article  with  the 

To  obtain  this  protectioni  it  is  neces-  Design  applied  thereto,  until  after  Complete 

sary —  Registration^  whkh  must  be  effected  prior 

1st.  That  the  Design  should  not  have  been  to  the  expiratUm  of  the  Provisional  Regis- 

publiehed  either  within  the  United  King-  tration. 

dom  of  Great  Britain  and  Ireland,  or  else-  By  Complete  Registration  under  the  De- 

where,  previous  to  its  Registration.  Bigns  Act,  1842,  (5  &  6  Vic,  c.  100,)  a 

2nd.  That  after  Registration,  or  Provisional  Copyright  or  Property  is  given  to  the  Author 

Registration,  every  Article  of  Manufae-  or  Proprietor  of  any  New  or  Original  De- 

ture  made  according  to  such  Design,  or  sign  for  Ornamenting  any  Article  of  Manu- 

to  which  such  Design  is  applied,  should  facture  or  Substance  for  the  various  Terms 

have  upon  it  the  word  "  Rbgistbrbd,  or  specified  in  the  following  Classes  : — 

1.  Articles  conposed  wholly  or  chiefly  of  Metal 3  years   £Z  0 

2.  Articles        do.  do.  do.     Wood 3     „     . .  1  0 

3.  Articles        do.  do.  do.       Glass 3     „     . .  1  0 

4.  Articles        do.  do.  do.     Earthenware,  Bone,  Papier 

Mach^,  or  other  solid  substances  not  comprised  in  Classes  1, 

2,and3 3     ,,..10 

5.  Paper  Hangings • 3     ,,     ..0  10 

6.  Carpets,  Floor  Cloths,  and  Oil  Cloths 3     „     ..1  0 

7.  Shawls  (patterns  printed)   ....•••...  9mths...O  1 

8.  Shawls  (patterns  not  printed)    ,  ^. 3  years..!  0 

9.  Yarn,  Thread,  or  Warp  (printed) .....^ Omths.  ..  0  1 

10.  Woven  Fabrics    (patterns    printed,  except  those    included    in 

ClatsU) 9     „    ..  0     I 

11.  Woven  Fabrics,  Furnitures  (patterns  printed,  the  repeat  exceeding 

12  inches  by  8  inches)    3  years..  0     5 

12.  Woven  Fabrics  (patterns  not  printed)  12  mths.  . .  0    5 

Do.  Damasks,  Copyright  extended  to 3  years  . .  1    0 

13.  Laoe,  and  all  other  Articles    •••• 12  mths.  ..0    5 
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MB.  BILLS't  tOLUTIOir  OF  BaUATIOMS. 

Mr.  Editor, — Before  I  make  ■ome  re- 
mark! on  Mr.  Billi*8  communication  respect- 
ing an  ezteniion  of  Horner's  method,  I  am 
desirous  of  being  supplied  with  an  exampie 
or  two  of  the  tUtmb  of  hi»  proeeaa.  I 
therefore  submit  to  his  attention  the  two 
following  equations  for  solution.  They  have 
nothing  peeuliar  or  critieal  about  them ; 
and  thej  are  simply  ehoeen  because  I  hap- 
pen to  hare  the  means  of  Terifioatlon  at 
hand: 

(1.)  x«-.4025*+6-0. 

(2.)  x'  +  7**  +  20x»  + 156««  - 1000 = 0. 

I  will  add  thia  information  (to  suTe  Mr. 
Bills  the  trouble  of  cheeking  by  the  ordi- 
nary method)  that  the  initial  figures  of  the 
roots  of  the  first  equation  are 

I  wish  to  see  this  worked  out  in  detail,  and 
the  process  explained.  In  the  second,  I 
wish  to  see  how  he  separates  the  roots,  and 
determines  the  Initial  figures ;  and  then  to 
see  his  approximation  to  any  one  of  the 
imaginary  roots. 

I  am,  Sir,  yours,  &o., 

P.  a 


8PECIFI0ATT0N9  OF  INOLiaB  FATBNT8  Blf- 
ftOLLID  DUAIMO  THB  WE9X  XNDINO 
DBCElfBBR  12,  1850. 

Jambs  Palmeb  Budd,  of  the  Ystalyfera 
Iron  Works,  Swansea,  merchant.  For  tm- 
provements  in  the  manufacture  qf  cote. 
Patent  dated  June  11,  1850. 

Mr.  Budd  observes  that  all  coals  may  be 
difided  into  two  classes ;  "di.,  those  which 
on  the  application  of  heat  run  into  a  mass, 
and  those  which  under  similar  eircumstaoces 
splinter  and  separate  into  small  pieces  with- 
out uniting.  The  latter  class,  when  reduced 
below  a  certain  size,  are  almost  yalaeless, 
and  the  object  of  the  present  ioTention  is  to 
render  such  coals  a?aUable  for  coking  pnr- 
poees,  which  is  effected  by  mixing  with  them 
bituminous  coal  possessiBg  in  as  high  a 
degree  as  possible  the  quality  of  caking,  and 
snbjeoting  them  when  so  mixed  to  the  ordi- 
nary process  in  use  for  coking  bitumlnoue 
coal.  Both  sorts  are  to  be  veduoed  to  a 
state  of  powder  by  grinding  in  a  pug  mill, 
or  the  lumps  are  to  be  separated  by  sieves. 
The  most  refractory  anthracitlc  coal  may 
thus  (it  is  said)  be  couTerled  into  coke  of 
a  good  quality.  No  proportions  of  either 
can  be  laid  down  as  a  general  nde,  the  non- 
caking  coals  possessing  this  quality  in  dif- 
ferent degrees;  but  it  is  recommended  to 
mix  the  tw*  sorU  at  first  in  equal  quantities, 
and  t*  incceaso  or  diminish  the  quantity  of 


either  until  coko  be  produced  wUok  presents 

on  fracture  a  homogeneous  appearance 
throughout. 

Claim. — The  coking  of  non-caking  coals 
by  the  mixture  of  caking  coals,  the  two  sorts 
being  intimately  mixed  together  and  reduced 
in  sUe  by  grinding,  rolling,  or  by  abstraction 
of  the  lumps  by  sieTes  or  other  means. 

John  Dbarman  Donnicliffb,  of  Hyson 
Green,  Nottingham,  lace  manufacturer,  and 
John  Woodhousb  Baglbt,  of  Radford,  in 
the  same  county,  lace-maker.  Fior  eeriam 
improvemente  <»  lace  and  other  weavingt. 
Patent  dated  June  11,  1850. 

Claims. — 1.  Certain  improTcments  in  the 
manufacture  of  weavings  in  warp  frames  or 
machinery,  by  employing  the  qualities  of 
silk  known  by  the  names  of  fine  French  and 
fine  Italian  when  working  the  class  of  lap, 
technically  known  as  *'  the  simplicity  lap." 

2.  A  peculiar  method  of  manufacturing 
silk  fabrics. 

3.  The  manufacture  of  lace  and  other 
wesTings  in  warp  frames  or  machinea  when 
employing  two  threads  to  a  needle,  as 
described. 

4.  The  employment  of  two  or  more 
coloured  threads  in  weaving  cut-pile  fabrics 
in  warp  frames  or  machines,  the  gromd  of 
such  fabrics  being  made  of  cotton. 

5.  The  manufacture  of  double  laee  and 
other  wearings  in  twist-lace  machines. 

6.  A  method  described  of  manufacturing 
lace  with  weavings  in  twist-lace  machines, 
and  the  making  of  "  purle''  edging  to  laee  and 
other  wesTings  made  in  twist-lace  machines. 

Samubl  Ellis,  of  Salford,  engineer. 
For  improoementt  in  machinery  or  agpttrmtui 
applicable  to  all  hindi  of  carriage*  meed  on 
railway e.     Patent  dated  June  11,  1850. 

The  "  machinery  or  apparatus  "  referred 
to  consists  of  an  additional  set  of  wheels  so 
arranged  as  to  admit  of  the  carriage  being 
moved  from  one  line  to  another  at  any  point 
where  a  transTerae  line  of  suitable  gauge 
intersects  the  main  line. 

A  crank  worked  by  a  worm  and  worm 
wheel,  or  a  rack  and  pinion,  serres  to  rslse 
the  ordinary  running  wheels,  at  the  same 
time  that  it  brings  the  transrerse  ones  to 
bear.  When  the  carriage  has  been  moved, 
the  rcTcrse  motion  of  the  erank  raises  the 
transverse  wheels,  and  throws  the  weight  of 
the  carriage  baek  oh  the  running  wheels, 
which  are  by  this  time  in  their  desired  posi- 
tion on  the  second  line  or  siding. 

Claim, — The  constructing  end  arranging 
of  apparatus,  and  adapting  the  ssme  to 
carriages  on  railways  in  snch  manner 
that  when  the  wheels  for  traversing  the 
carriage  from  one  line  of  rails  to  another 
are  brought  to  bear  o»  the  transverse  rails, 
the  ordinary  mnniAg  wheels  will  be  taken 
off  their  beartog  oo  the  lino  of 
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whan  the  wheels  for  trayeniBg  the  carriage 
from  one  line  of  raili  to  another  are  taken 
off  their  hearing  on  die  transTene  rails,  the 
ordinary  running  wheels  will  be  brought  to 
bear  on  the  lines  of  rails. 

RonnBT  Waddbll,  of  Liverpool,  Lan- 
caster, engineer.  Fbr  eeriMtn  k^froffemenU 
in  iteam  engitus.  Patent  dated  June  11, 
1850. 

The  objects  of  the  present  improrements 
are — 

1 .  To  proride  an  outlet  or  means  of  escape 
for  any  water  that  may  haTC  accumulated 
either  in  the  cylinder  or  steam  pipe,  from 
the  priming  of  the  boiler,  from  condensation^ 
or  from  any  other  cause  \  and 

2.  To  regulate  the  Telocity  of  the  engine 
when,  from  the  withdrawal  of  resistance,  the 
steam  posiesses  an  unequal  elastic  force,  and 
eierts  an  undue  pressure  in  different  parts 
of  the  steam  pipe,  its  condition  being  then 
what  is  termed  '*  wire-drawn." 

Mr.  WaddeU  describes  two  arrangements 
of  apparatus  calculated  to  orercome  the  first 
of  tiiese  difficulties ;  the  principle  is,  how- 
eTcr,  in  both  cases  the  same.  The  cylinder 
or  steam  pipe  hu  attached  to  it  a  chamber 
provided  with  two  Talves,  which  are  main- 
tained in  eqnilibrio  against  the  pressure  of 
steam  inside  by  the  atmospheric  air,  aided 
by  a  counter  weight.  The  accumulation  of 
water  in  the  chamber  destroys  this  equili- 
brium, which  is,  howerer,  again  restored 
after  it  has  escaped. 

In  the  second  case  an  additional  throttle 
▼alve  is  employed,  which  is  brought  into 
action  when  the  equilibrium  of  a  piston 
placed  in  a  chamber  attached  to  the  steam 
pipe  is  destroyed,  by  the  steam  on  one  side 
possessing  a  greater  elastic  force  than  that 
on  the  other.  This  additional  talye  is  equally 
applicable  to  engines  in  which  the  throttle 
vaWe  is  worked  hj  the  goyemor  or  by  hand 
gear,  as  is  the  case  in  marine  engines. 

C/tftflit. — 1.  The  use  of  a  TaWe  or  Talves 
acting  (for  the  purpose  mentioned)  by  the 
gravity  of  the  water  they  are  intended  to 
discharge. 

2.  The  application  to  steam  engines  of  an 
additional  throttle  valve  capable  of  being 
brought  into  action  by  a  difference  in  the 
elastic  force  of  the  steam  existing  at  the 
same  time  in  the  steam  pipe. 

PBTsn  Akmako  Lucokts  ds  Font  a  1KB. 
MOBBAU,  of  South- Street,  Finsbury.  For 
etrtaSn  improtementt  in  file  manufaeture 
of  ioda,  mmriaHe,  and  nitric  aeidf.  (A 
communication.)  Patent  dated  June  11, 
1850. 

C/o^mtf.— 1.  The  application  of  the  sul- 
phates  of  alumina  and  iron  to  the  decompo- 
sition of  sea  salt,  and  of  all  nitrates  and 
chlorides. 


This  operation  it  MBducted  by  heating  to 
a  dull  red  (at  which  point  perfect  decompo- 
sition commenccB)  pyritic  schistus  or  alum 
clay  in  which  Jixiviation  and  calcination  have 
developed  the  formation  of  sulphate  of  alu- 
mina and  iron,  either  in  combination  with 
chloride  of  sodium  or  the  nitrates  of  lime, 
soda,  and  potash.  Steam  or  water  is  intro- 
duced into  the  furnaces  to  facilitate  decom- 
position. 

2.  The  employment  of  chlorides  of  man- 
ganese, calcium,  and  magnesium,  to  extract 
from  them  muriatic  acid.  When  the  mu- 
riatic acid  meets  a  ready  sale,  the  aforesaid 
chlorides  may  be  advantageously  employed, 
in  combination  with  the  sulphate  of  alumina 
and  iron,  to  produce  it  economically. 

3.  The  manufacture  of  sulphate  of  soda, 
mnriatic  and  nitric  acids,  based  on  the  trans- 
formation of  the  hydrosulphuric  add  pro- 
duced in  the  decomposition  of  nitrates  and 
chlorides  [into  sulphuric  acid,  which  is  em> 
ployed  in  the  ordinary  msnner  in  such  manu- 
facture] .  The  hydrosulphuric  acid  serving 
for  this  manufacture  being  produced  indi- 
rectly by  the  decomposition  of  the  sulphurets 
of  barium  and  calcium,  of  the  produce  of  the 
evaporation  of  the  lixiviation  of  artificial 
soda  or  by  any  process  whatever. 

(This  specification  is  OTerrun  with  clerical 
errors,  and  excessively  Tagne  in  its  descrip- 
tion of  the  different  processes ;  so  that  we 
are  by  no  means  sure  of  having  collected 
accurately  the  patentee's  meaning.) 

John  Stovportok,  of  the  Isle  of  Man, 
engineer.  For  certain  improvemento  in  pro- 
pelling veteele.  Patent  dated  June  12, 
1850. 

This  propelling  apparatus  consists  of  two 
or  four  cylinders  placed  horizontally  in  the 
vessel  with  their  ends  protruding  into  and 
open  to  the  water.  The  piston-rods  of  these 
cylinders,  to  which  are  attached  also  the 
pistons  of  the  steam  cylinders,  work  through 
air  and  water-tight  stuffing-boxes  in  their 
ends,  the  space  between  which  and  pistons 
may  be  either  a  vacuum  or  contain  air ;  the 
advantage  of  each  being  about  equal.  The 
outward  stroke  of  the  piston  ejects  the 
water  contained  in  the  cylinder  against  the 
external  water,  and  thus  imparts  a  progres- 
sive motion  to  the  vessel.  To  render  both 
the  outward  and  return  stroke  of  the  piston 
available,  Mr.  Stopporton  proposes  to  con- 
struct the  cylinders  in  the  form  of  a  syphon, 
each  end  being  open,  and  the  water  entering 
at  one  end  as  it  is  expelled  at  the  other. 

The  patentee  also  describes  a  mode  of 
packing  the  pistons  and  stuffing-boxes, 
which  he  considers  to  be  new. 

CMme.'^l,  The  method  described  of 
propelling  vessels  by  means  of  pistons  and 
cylinders  applied  and  arranged  as  described. 


496 


BNGUSH  SPEOIFICATIONS  SNBOLLBD   DURFKO  THE  WEEK. 


2.  The  new  detoriptioii  of  ipi^cliiog  ^or 
pistons  and  piston-rods. 

[Tlie  first  part  of  thisinTenilc^'is  of  very 
venerable  antiquity,  and  has  .1)een  revived 
times  without  number ;  the  second  is  of  no 
value  apart  from  the  other.] 

John  Hknry  Vribb,  of  Norfolk -street, 
Strand,  Esq.  Jbr  improvementt  in  working 
enginei  by  atmotpherie  air.  Patent  dated 
June  11,  1850. 

The  improved  pneumatic  engine  which 
forms  the  subject  of  this  patent  embodies 
certain  new  principles  said  to  have  been  dis- 
covered by  its  inventor,  and  is  stated  to  be 
applicable  to  all  motive  purposes  for  which 
steam  is  at  present  employed.  Various 
modificitioDS  of  it  are  shown  as  adspted 
to  stationary,  marine,  rotary,  railway,  and 
common- road  locomotive  engines;  but  the 
patentee,  nevertheless,  lays  no  claim  to  any 
particular  mechanical  arrangement  for  car- 
rying his  invention  into  effect.  The  prin- 
ciple on  which  such  engines  are  constructed 
is  the  giving  motion  to  a  fly-wheel  and  shaft 
or  other  ponderous  bodies,  and  causing  them 
to  revolve  by  means  of  the  impulse  to  be 
derived  from  the  momentary  action  and 
impetus  obtained  from  the  escape  of  small 
quantities  of  highly-compressed  air  in  rapid 
sncoession,  and  from  tUisiint  motion  to 
form  a  connection  by  h^Kiios  of  wheels, 
levers,  or  any  of  the  olh^f'  tdethods  in  com- 
mon use,  so  as  to  woi^Xyji  ibfce  pun-p  or 
pomps  for  the  purpose*  df  gradually  com- 
pressing air  into  the  retielVe^'from  which  the 
escape  has  been  allowed.  ''The  escape  valve 
and  force  pumps  must  b'6  so  proportioned 
and  constructed  that  more  air  may  be  com> 
pressed  into  the  receiver  than  is  consumed 
by  the  escape  of  the  air  therefrom.  Then, 
in  proportion  to  the  height  of  condensation 
or  density  of  the  air  used  in  giving  these 
impulses,  so  much  the  more  super  (surplus  ?) 
power  will  be  generated,  which  may  be  taken 
from  off  the  first  mover  by  any  of  the  ordi- 
nary meihods,  and  applied  to  any  of  the  me- 
chanical purposes  to  which  the  steam  engine 
or  any  other  prime  mover  is  applicable. 

After  giving  us  this  insight  into  the  prin- 
ciples of  his  improvements,  the  patentee 
proceeds  in  a  most  laudatory  style  to  enu- 
merate the  advantages  possessed  by  this 
construction  of  engines  over^hose  at  present 
in  use,  both  as  regards  ^im^icity,  economy 
in  the  first  cost,  compactpoi,  and  so  on  ad 
infinitum — ddvaotages  wtu<ihr,-for  the  paten- 
tee's sake  as  well  as  thnt^M'  mankind  at 
large,  it  is  to  be  hoped  are- iMl-pttrely  hypo- 
thetical. 

John  Sidbbottou,  of  Broadbottom, 
Cheater,  manufacturer.  For  improvements 
in  loeme  for  wtwimg.  Patent  dated  Jane 
11,  1850. 


Mr.  Sidebottom's  improvements,  ai  de- 
scribed and  claimed,  are— 

1.  A  novel  combination  of  parts  of  a 
loom  for  driving  the  shuttle  from  one  box  of 
the  lathe  to  the  other  opposite  one,  without 
the  intervention  of  straps  or  bands  for  that 
purpose,  which  wear  so  as  soon  to  lieoome 
useless. 

2.  A  novel  combination  of  discs  carry- 
ing the  teeth  of  temples  for  keeping  the 
selvages  of  the  cloth  distended,  and  at  a 
proper  distance  apart  during  the  operatioa 
of  weaving. 

Albzander  Parkbs,  of  Pembrey,  Cser- 
marthenshire,  experimental  chemiat.  Fkir 
improvementt  in  amelting  and  treating  cer- 
tain  metala,  and  in  the  eonetrmetUm  and 
manufaeiure  of  fumaeee  and  the  maieriah 
to  be  need  for  tie  etnne,  tueh  fumaeee  and 
materiale  being  applicable  to  the  treaiment 
of  metalt  and  metallic  compounder  and  to 
variout  other  ueeful  purpoeee  of  a  like 
nature.     Patent  dated  June  11,  1850. 

Mr.  Parkes  describes,  first,  an  arrange- 
ment of  apparatus  applicable  to  fomacea 
employed  for  smelting  purposes.  This  eoa- 
sists  of  an  upright  hollow  iron  abaft  suitably 
supported  in  the  centre  of  a  circular  fumaee, 
and  provided  with  the  necesaary  wheel  gear- 
ing for  imparting  a  slow  rotary  motion. 
From  this  shaft  extend  arms  which  carry 
scrapers  extending  downwarda  to  within  an 
inch  of  the  sole  of  each  floor,  so  that  the 
revolution  of  the  shaft  causes  the  scrapers  to 
agitate  the  ore  undergoing  the  prooeas  of 
calcination. 

CEaim.— The  employment  of  an  appara- 
tus moving  over  a  fixed  floor,  so  as  to  aj(itate 
the  mass  during  the  process  of  calcination, 
and  also  the  use  for  such  purposes  of  a  hol- 
low iron  shaft  with  solid  or  hollow  anas, 
and  provided  with  holes  for  the  admisaion  of 
air  dui  ing  the  process. 

The  second  improvement  spedfted  relates 
to  the  extraction  of  silver  from  lead  ore. 
Assuming  the  proportion  of  silver  to  be  from 
100  to  200  OS.  to  the  ton  of  lead,  it  is  pro- 
posed to  add  to  this  quantity,  while  in  aetata 
of  fusion,  about  1  cwt.  of  line ;  and  then, 
after  stirring  the  whole  well  together,  to 
reduce  the  temperature  as  low  as  poaaible 
without  affecting  the  fluidity  of  the  mass. 
The  sine  abstrscts  or  combines  with  the 
silver,  and  as  soon  as  the  mixture  begins  to 
set,  it  is  to  be  ladled  off;  and  aa  this  quan- 
tity is  sufficient  to  take  up  400  to  500  ox., 
it  may  be  again  melted  and  used  in  a  aimi- 
lar  manner.  The  silver  is  separated  from 
the  xinc  by  dissolving  the  latter  in  sulphuric 
or  muriatic  acid,  which  precipitates  the 
silver  in  a  metallic  atate.  No  claim  is,  how> 
ever,  made  to  this  process. 

A  third  improvement  claimed  is  tlie  con- 
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bination  of  galphmta  of  limo  or  litrjta,  or 
carbonate  or  caostic  lime,  with  silex  or 
quarUeoas  materiali  to  be  formed  into 
bricks  for  fire  parposet ;  tnch  bricks  or 
other  forms  being  particalsrly  applicable  to 
the  constmction  of  furnaces  to  be  employed 
in  the  smelting  of  metals,  and  for  Tarions 
other  nsefol  purposes. 

Lastly,  Mr.  Farkes  proposes,  when  burn- 
ing anthracite  or  stone  coal,  to  introduce  jets 
of  steam ;  with  reference  to  which,  howerer, 
he  merely  claims  the  peculiar  mode  de- 
acribfd  of  dif iding  the  steam  into  jets,  as 
calculated  to  ensare  its  ready  decomposition. 
The  steam  he  prefers  to  use  is  higb-preiaure 
steam,  which  he  conveys  to  the  fire-places 
through  pipes  parallel  to  and  underneath 
the  bars.  The  pipes  are  placed  about  four 
inches  apart,  and  are  perforated  with  holes 
of  the  thirly-second  part  of  an  inch  diame- 
ter. This  arrangement  is  stated  to  be  par- 
ticularly applicable  to  steam  boilers  and  eva- 
porating  furnaces  generally. 

Gboeob  Allbn  Evsritt,  of  the  firm  of 
Allen  Everitt  and  Sod,  of  the  Kingston 
Metal  Works,  Birmingham,  metal  and  tube 
manufacturers,  and  Gborob  Gltook,  of 
Birmingham,  aforesaid,  engineer  and  fore- 
man to  the  said  Allen  Eferitt  and  Son. 
F^  eeriain  improwmenU  in  ihe  manu/ae' 
iure  ofmetai  iubetfor  heomoihe,  marine, 
amd  other  boiiert.  Patent  dated  June  12, 
1850. 

The  intense  heat  to  which  the  tubes  of 
locomottTC  and  other  boilers  are  subjected, 
especially  at  one  end,  causes  them  to  become 
worn  out  at  that  end,  and  consequently  use- 
less before  the  whole  of  their  length  is  unser- 
▼ieeable.  Now  the  present  patentees  pro- 
pose to  introduce  at  one  end  a  short  length 
of  tubing,  the  eflect  of  which  will  be  to 
obviate  the  inconvenience  above  alluded  to. 
This  inserted  tube  will  answer  instead  of  a 
ferrule,  or  may  be  employed  with  one  in  the 
manner  customary. 

CUaim.—The  application  in  one  end  of 
boiler  tubes  of  a  shield  or  short  tube,  whose 
length  exceeds  twice  its  diameter,  but  it  is 
less  than  half  the  length  of  the  tube  into 
which  it  is  introduced. 

William  Edward  Nbwton,  of  Chan- 
eery-lane,  civil  engineer.  Fbr  improvementt 
in  rotary  enginet.  (A  eommunication.) 
Patent  dated  June  11,  1850. 

The  present  improyements  consist  in 
packing  the  ends  of  the  steam-wheel  or  pis- 
ton and  the  cylinder-head  of  rotary  engines 
with  a  metallic  ring  at  eaeh  end  fitted  to  the 
face  of  the  steam  wheel,  and  adapted  so  as 
to  slide  in  an  annular  groove  in  the  cylinder- 
head,  or  end  of  the  casing  which  incloses 
the  steam  wheel.  The  packing  ring  is  con- 
nected with  a  series  of  segmental  wedges 


interposea  between  it  and  thcTcylinder-head. 
Each  of  the  wedges  is  adapted  to  slide  radi- 
ally, and  it  coupled  with  a  screw  shaft  or 
spindle,  which  is  free  to  slide  endwise  in  a 
pinion,  the  series  of  pinions  being  so 
arranged  as  to  be  simultaneously  turned  in 
either  direction  by  a  cog-wheel  on  the  main- 
sbaft  of  the  engine.  The  cog-wheel  is  actu- 
ated by  means  of  a  worm  or  thread,  or  its 
mechanical  equivalent,  on  the  shaft  of  a 
hand-wheel,  so  that  by  turning  the  latter, 
the  series  of  segmental  wedges  may  be  drawn 
towards  or  caused  to  recede  from  the  centre, 
and  will  thus  by  their  peculiar  form  press 
the  packing  towards  the  face  of  the  steam 
wheel  or  release  it  from  such  pressure. 

This  method  of  arranging  the  packing  is 
applicable  to  all  kinds  of  roUry  engines, 
and  possesses  the  advantage  of  being  entirely 
under  the  centrol  of  the  engineer  during  the 
working  of  the  engine,  or  before  starting ; 
so  thit  in  the  event  of  any  inequality  exist- 
ing in  the  expansion  of  the  various  parts  of 
the  engine,  the  readiness  with  which  the 
packing  can  be  adjusted  offers  every  facility 
for  avoiding  the  extremes  of  too  great  bind- 
ing or  too  much  leakage. 

Claim. -^TY^  method,  substantially  as 
described,  of  fegnlating  the  packing  -  ring 
interposed  b^^if/^en  the  steam-wheel  and 
head  of  the  f^ljnder,  or  outer  casing  of 
rotary  engioeft,  |»y /combining  with  the  said 
packing. ring  a  inpriies  of  segmental  wedges 
operated  simuu^pppiuly  in  manner  substan- 
tially as  descrii^ed., ; , 

William  Kditard  Nbwton,  of  Chan- 
cery-lane, civil  engineer.  For  improvomoHti 
in  machinery  for  carding  cotton,  wool,  and 
other  flbroue  materials,  and  in  apparatue 
for  preparing  or  eetting  the  carde  <^  carding 
engines,  (A  communication.)  Patent  dated 
June  11,  1850. 

The  present  improvements  consist  in 
covering  the  cylinders,  drums,  or  rollers  to 
which  cards  are  to  be  attached  with  layers 
of  paper,  and  also  in  similarly  treating  and 
preparing  rollers  used  in  grinding  cards,  and 
whose  surfa  «s  are  required  to  be  covered 
with  emery  or  other  sirail^ir  msterial.  The 
frame  of  the  cylinder  may  be  of  the  ordinary 
constructioA^and  the  cylinder  itself  com- 
posed of  wtfoiight  or  cast  iron.  In  the 
former  c9»t,iUfiro  are  generally  inequalities, 
which  may  .be-i partially  removed  by  ham- 
mering, aftik'.ilbiDh  a  coat  of  paint  is  applied, 
and  the  wMoiiBlirrace  well  sprinkled  with 
fine  sifted  isaod.'  On  this  is  placed  a  layer 
of  composition,  composed  of  glue  and  sand, 
of  a  consistence  such  as  will  admit  of  its 
being  spread  with  a  trowel.  When  this 
coating  is  partially  dry,  the  cylinder  is  placed 
in  a  lathe,  and  turned  as  nearly  true  as  may 
be.    The  surface  is  next  to  be  covered  with 
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sheet!  of  paper,  cansed  to  adhere  hj  means 
of  a  mixture  of  glue  and  gum  arable.  When 
a  sufficient  thickness  of  paper  has  been  thus 
laid  on  and  allowed  to  dry,  a  second  coating 
of  the  glue  and  sand  composition  is  applied, 
and  the  surface  turned  true  as  before. 
Finally,  the  whole  is  covered  with  a  sheet  of 
paper  laid  carefully  on,  and  cemented  with 
cold  starch,  after  which  the  cylinder  has  a 
couple  of  coats  of  Tarnish,  and  is  then  ready 
for  use.  The  cards  may  be  nailed  on  as 
usual,  or  screwed,  if  in  fillets,  in  which  case 
the  roller  will  not  require  to  undergo  all  the 
before- mentioned  processes,  as  the  fillets 
are  attached  to  the  Ironwork. 

Grinding  rollers  are  prepared  according 
to  the  above  described  method,  but  it  is  pre- 
ferred po  coat  them  with  paint  instead  of 
Tarnish,  as  being  more  suited  to  receiTe  and 
retain  the  emery,  or  other  grinding  powder, 
with  which  they  are  to  be  sprinkled. 

Clainu, — 1.  The  coTcring  of  cylinders, 
drums,  or  rollers,  employed  in  the  operation 
of  carding  with  a  layer  or  layers  of  paper, 
as  aboTC  set  forth. 

2.  The  coTering  of  rollers  used  for  grind- 
ing or  setting  the  cards  of  carding  engines 
witli  a  layer  or  layers  of  paper,  on  which 
emery  or  other  such  substances  may  be 
applied.  And  also  the  combination  of  the 
operations  aboTe  described  for  obtaining  a 
suitable  cylindrical  surface  on  the  cylinders, 
drums,  or  rollers  of  carding  engines,  and  un 
the  rollers  employed  in  setting  or  grinding 
wire  cards. 

William  Jackson,  of  Kingston^upon- 
Hull,  soap-maker.  For  improvements  in 
the  manufacture  of  eoap,  and  in  the  prepa^ 
ration  of  mater iaU  to  be  uted  for  thiepW' 
pose.    Patent  dated  June  11,  1850. 

The  present  improTements  consist,  in  the 
words  of  the  claims — 

1.  In  **  washing,  for  the  purpose  of  puri- 
V^^i*  rc*^>^  '^^  alkaline  solutions  of  potash 
and  soda,  for  the  use  of  soap-makers." 

2.  In  **  charging  such  washed  resin  with 
potash  or  soda-ash.''    And 

3.  In  "  mixing  the  washed  resin  prepared 
as  described  with  finished  soap,  in  a  fluid 
state,  in  the  frames  or  any  other  Tessel.'' 

In  carrying  out  the  first  operation,  Mr. 
Jackson  employs  a  wrought  or  cast-iron  pan 
about  five  feet  in  diameter  and  three  feet 
deep,  set  in  brickwork,  with  a  fire-plaoe 
underneath.  In  the  pan  is  laid  a  coil  of 
pipe,  perforated  with  small  boles,  and  in 
communication  with  a  steam  boiler,  but 
provided  with  a  tap  to  regulate  and  shut  off 
at  pleasure  the  ingress  of  steam.  Previona 
to  lighting  the  fire,  10  cwt.  of  resin,  broken 
ia  pieces  or  in  coarse  powder,  are  placed  in 
the  pan,  which  ia  also  nearly  filled  with 
water.    Heat  is  then  applied  until  the  resin 


and  water  are  in  a  boiling  state,  when  thB 
fire  is  to  be  raked  out,  or  its  action  on  the 
pan  prevented  by  the  interposition  of  • 
damper.  Steam  is  now  admitted,  and  the 
liquid,  to  wbich  about  twenty  gallons 
of  soap-makers'  lees  have  been  added, 
is  kept  at  a  boiling  heat  for  twenty  or 
thirty  minutes,  after  which  the  resin  is 
allowed  to  subside,  which  it  generally  doea 
in  a  few  minutes ;  but  if  it  be  In  excess,  then 
the  addition  of  about  20  lbs.  common  salt, 
quickly  causes  ite  precipiution,  and  the 
water  (which  will  have  acquired  a  dark  red 
colour,  and  a  slightly  alkaline  taste)  drawn 
oflT.  A  fresh  quantity  of  lees  and  water  is 
then  introduced,  the  steam  turned  on,  and 
the  whole  again  boiled,  the  operation  being 
repeated  four  or  five  times,  when  the  resin 
will  be  found  on  cooling  to  present  the 
appearance  of  common  ydlow  nsia,  and  tQ 
be  rather  tough  and  hard. 

In  the  second  operation,  the  resin  after 
being  heated  with  sufficient  alkaline  lees  to 
saturate  or  saponify  it,  is  allowed  to  cool, 
and  then  mixed  with  potesh  or  soda  ash  con- 
taining 50  per  cent,  alkali  in  the  proportion 
of  201b.,  more  or  less  of  soda  ash  to  the 
1  cwt.  of  resin,  the  whole  being  weU-stirred 
together  to  effect  its  complete  incorpora- 
tion. 

The  third  process  is  effected  in  a  manner 
similar  to  that  in  which  water  is  at  present 
mixed  with  finished  soap  in  a  fluid  state,  the 
resin  being  introduced  into  the  frames  qt 
other  Tessel  in  the  proportion  of  3  to  500  lbs. 
for  each  ton  of  aosp. 

William  Mac  LiARDt,  of  Manohester, 
machinist.  For  certain  iofirovemeniM  im 
machinery  or  apparatua  for  pr^^ringt  end 
finishing,  and  doubling  cotton  and  other 
fibrous  materials.  Patent  dated  June  12, 
1850. 

Claims.  —  1.  (With  reference  to  the 
machines  commonly  known  as  "drawing 
frames.")  The  application  to  the  "  stop- 
motion  spoons  "  of  two  or  more  sarfsoee, 
in  contact  with  which  the  sliTer  of  eotton 
or  other  material  passes. 

2.  (With  reference  to  '*  throstle  fraasea" 
and  **  doubling  frames.")  Connecting  the 
spindles  to  the  wharTea  by  which  they  are 
driTen,  in  such  manner  that  the  aaid  apindles 
may  be  lifted  free  from  the  wharves,  for 
the  purpose  of  dofing  t^e  bobbins.  Also* 
mounting  the  wharvea  of  **  throstle  frame  *' 
and  /'  doubling  frame "  spindles  in  inde- 
pendent bearings,  for  the  purpose  of  pre- 
venting Tibration. 

3.  (With  reference  to  the  method  of  apin- 
ning  known  as  the  ''ring  an4  traveller.") 
A  new  system  of  driving  the  traveller 
positively  round  the  ring  bj  means  of  a 
revolving  flyer,  or  other  suitable  instrnaent 
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THOMAt  Dbakxv»  of  BaliftU  H«itb,Wor. 
cester,  Esq.  For  eeriain  impr&oementi  in 
machmery  or  apparatuM  to  be  uted  in  roll' 
ing  metalij  and  m  ike  numti/keiurt  of 
metal  tubee.    Patent  dated  June  12,  1850. 

The  present  improTemonts  ai  described 
and  claimed,  are 

1.  The  conatmction  and  arrangement  of 
macliinerj  for  mannfactariog  tabes,  wherein 
the  skelp,  or  plate  of  metal  is  operated  npon 
bj  a  series  of  rollers  bj  wbich  the  metal  is 
bent  np  and  welded  to  the  form  of  a  cylin- 
drical tube  at  one  or  more  operations  of  the 
machinery. 

8.  A  method  of  manufaetnting  taper  tubes 
by  the  employment  of  rollers  baviDg  grooves 
therein  of  rarying  size. 

3.  A  method  of  forming  the  grooves  of 
rollers  employed  in  the  manufacture  of  taper 
tubes  or  solid  bars  of  metal  of  regular  vary- 
iog  size,  by  means  of  a  traversing  cutter. 

4.  A  mode  of  formiog  and  shaping  metal 
tubes  to  be  employed  as  railway  rails,  and 
for  TarioDS  other  purposes. 

The  desired  form  is  given  by  means  of 
rollers  suitably  disposed,  and  geared,  and 
having  their  peripheries  grooved  to  impart 
any  required  form  to  the  tube  subjected  to 
their  action. 

5.  A  method  of  manufacturing  spiral  or 
helical  tabes  or  solids,  by  means  of  cylin- 
drical or  taper  rollers,  having  spiral  or  heii- 
cal  grooves  on  their  peripheries  or  surfaces, 
as  described. 

6.  The  employment  of  such  machinery  as 
is  described  for  producing  solid  metal  spirals 
or  helices. 

Gust  AY  VB  Palm»  Uardino,  of  Bart- 
lett's-buildings,  London^  artificial  florist. 
For  improvements  in  the  manufacture  of 
buttont  and  other  faeteninge.  Patent  dated 
June  12t  1850. 

Mr.  Harding's  improvements  consist  in 
attaching  to  buttons,  studs,  and  other  simi- 
lar articles,  a  flat  coil  of  wire,  which  acts  as 
the  fastening.  An  eylet  or  metal- bound 
hole  is  made  in  the  article  to  which  the  but- 
ton is  desired  to  be  fastened,  the  end  of  the 
coil  is  then  introdnoed,  and  the  button  turned 
round  until  the  whole  of  the  coil  has  passed 
through.  A  modification  of  this  principle 
renders  it  applicable  to  brooches  and  buttons 
with  shaaka. 

Claime, — 1  •  The  method  described  of  con- 
structing the  fastening  in  combination  with 
liuttons,  studs,  broodnes,  and  such  like 
articles, 

2.  The  method  described  of  making  fast- 
tnings  for  buttons  with  shanks. 

John  Manbt,  Jum.,  of  Birmiaghnm, 
li'.anufacturer.  Far  certain  impravemente 
in  the  manufacture  of  naile.  Patent  dated 
Juce  12,  1850. 


The  improvementi  daimad  in  the  present 
specification,  are 

1.  The  manufacture  of  nails  having  orna- 
mental heads  prodnced  by  the  combined 
processes  of  casting  and  stamping. 

2.  The  manufacture  of  nails  having  orna- 
mental heads  produced  by  covering  them 
with  an  ornamental  metallic  shell,  or  cover- 
ing attached  to  them  by  dies,  or  by  pressure. 

3.  The  stamping  of  tinned  malleable 
iron  nails  in  polished  dies,  thereby  dispens- 
ing with  the  process  of  burnishing,  and  also 
the  making  of  bronzed  or  blued  nails  from 
malleable  and  other  iron,  as  described. 

4.  The  method  described  of  fadtitating 
the  stamping  of  the  heads  of  nails ;  namely, 
by  covering  the  nails  with  a  film  of  soap. 

5.  The  manufacture  of  nails  having  heads 
covered  with  a  fabric  or  non-metallic  cover- 
ing material,  whether  the  said  covering  be 
effected  by  the  process  described  or  by  any 
other  process  in  which  the  several  parts  of 
the  nail  are  put  together  by  dies,  or  by 
pressure. 

6.  The  manufacture  of  nails  baring  heads 
of  horn  or  paper. 

7.  The  ornamenting  the  heads  of  nails  by 
winding  thereon  silk  or  other  thread  after 
the  manner  pursued  in  the  manufacture  of 
"  leek  silk  buttons." 

8.  The  manufacture  of  nails  having  orna- 
mental heads  produced  by  attaching  thereto 
any  fabric  or  flexible  non-metallic  covering 
material  or  vegetable  fibre  (such  as  is  used 
in  the  manufacture  of  flock  paper-hangings,) 
by  means  of  any  suitable  adhesive  matter 
according  to  the  methods  explained. 
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Charles  Cowper,  of  Southampton-buildiDgB,  Chan- 
cery-lane, patent  agent,  for  improvements  in  the 
manufacture  of  tiles.  (Being  a  communication.) 
December  19;  six  months. 

David  Auld,  of  Glasgow,  engineer,  for  certain 
improvements  in  steam  engines,  and  In  the  working 
of  steam  boilers  or  generators,  and  in  apparatus 
coooected  therewith.    December  19;  six  months. 

Sebastiano  Botturi,  of  No.  7,  Place  de  la  Bourse, 
Paris,  elvil  engineer,  for  certain  Improvements  in 
machinery  and  apparatus  for  eleTatlng  fluids,  and 
In  their  application  as  a  motive  power.  Dacember 
19;  six  months. 

Adolphus  Oliver  Harris,  of  High  Holborn,  philo- 
sophical instrument  maker,  for  improvements  In 
barometers.  (Being  a  communication.)  December 
19 ;  six  months. 

George  Henry  Baehhofftaer,  of  Grove-road,  St. 
John's  Wood,  Middlesex,  and  Nathan  Defies,  of 
Grafton-street,  Fltzrov-square,  civil  engineer,  for 
Improvements  in  obtaining  light  and  heat,  and  in 
apparatus  connected  therewith.  Dceember  19;  six 
months. 

Edward  d'OrvIUe,  of  Manchester,  merchant,  and 
John  Partington,  of  Wiehen  Hall,  near  Rochdale, 
in  the  same  county,  bleacher,  for  certain  Improve- 
ments in  finishing  thread  or  yam.  December  19 ; 
six  months. 

Henrr  Mortlock  Ommanney,  of  Chester,  Esq.,  for 
certain  improvements  In  the  manufacture  of  steel. 
December  19;  six  months. 
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John  Geoiire  Taylor,  of  Great  St.  Thomai  Apos- 
tle, London,  merchant,  for  improvements  in  the 
manufacture  of  dress  and  other  pins,  and  other 
dress  fastenings  and  ornaments.  December  19; 
six  months. 

William  Henry  Green,  Baslnghall-street,  London, 
gentleman,  for  improvements  in  the  preparation  of 
peat  and  other  ligneous  and  carbonaceous  sub- 
stances, and  in  the  conversion  of  some  of  the  pro- 
ducts derived  thereby,  and  in  the  mode  of  their 
application  to  the  preservation  of  substances  liable 
to  decomposition  and  destructive  agencies,  and 
-which  mode  is  also  applicable  to  other  products  of 
a  similar  nature.  (Being  a  communication.)  De- 
eember  19 ;  six  months. 


Philip  Nind,  of  Leicester-square,  gentleman,  for 
improvements  in  the  manufacture  of  sugar,  and  in 
cutting  and  rasping  vegetable  snbitancea.  cBein^ 
a  communication.)    December  19;  six  month*. 

John  Henry  Pape,  of  Paris,  for  improvemeDts 
in  musical  instruments.  December  20 ;  six  months. 

William  Herbert  Gossage,  of  Stoke  Prior,  Wor- 
cester, chemist,  for  improvements  in  the  concen- 
tration of  sulphuric  acid  and  certain  other  fluids ; 
also  in  the  use  of  a  certain  product  or  certain  pro- 
ducts sometimes  obtained  in  manufacturing  sul- 
phuric acid  and  sulphurets.  December  20;  six 
months. 
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Etienne  Masson,  of  Place  St.  Michel,  Paris, 
Gardener  to  the  Central  Society  of  Horticulture  of 
France,  for  improvements  in  the  preparation  of  cer- 
tain vegetable  alimentary  substances,  for  the  pro- 
visioning of  ships  and  armies,  and  other  purposes 
where  the  said  substancn  are  required.  October 
25 ;  six  months. 

Zacariah  Morley,  of  Regent's-park,  Middlesex, 
Esq.,  for  certain  improvements  in  the  means  or 
methods  of,  or  apparatus  or  machinery  for  decom- 
polling  water,  and  applying  the  products  to  useful 
purposes.  (Being  a  communication.)  October  28; 
six  months. 

Robert  Lucas,  of  S,  Fumival's-Iun,  Middlesex, 
mechanical   draughtsman,   for  improvements   in 


telegraphic  and  printing  apparatus.  ( Being  a  eom- 
munication.)    October  31 ;  six  months. 

George  Michiels,  of  London,  gent.,  for  improve- 
ments in  treating  coal,  and  in  the  raanurae:ure  of 
gas,  and  also  in  apparatus  for  burning  gas.  No- 
vember 5 ;  six  months. 

William  Henry  Ritchie,  of  Kennington,  Surrey, 
gent.,  for  improvements  in  stoves.  November  6 ; 
six  months. 

Peter  Spence,  of  Pendleton,  Manchester,  manu- 
facturing chen:ist,  for  improvements  in  the  manu- 
facture of  alum,  and  certain  alkaline  salts,  and  In 
the  manufacture  of  cement,  part  of  which  improve- 
ments are  applicable  in  obtaining  volatile  Tquids. 
November  7 ;  six  months. 
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G.  Turton Wolverhampton 

Walker  Brothers White  Lion-street .. 

Francis  Cranmer  Pen- 
rose, (k  Geosge  For-     Trafalgar-square . . . , 
restcr  Bennett 
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LukeBrierley \  Birmingham. 
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Subjects  of  Design. 
Flooring  cramp. 
Utrollbet  carriage. 

Slidhig  helicograph. 

Parts  of  machineiy  for 
cleansing  grain  or  seeds. 

Compensation  pianoforte 
mechanism. 

Vertical  revolving  disc  sig- 
nal lamp. 

Ed^es  of  envelopes. 
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502 
SAu.mr'i  PAvrar  iMmavmMitm  m  r»B  /AoauARV  lmim. 

FiPTT  je4n  hkve  eUpeed  since  the  humble  Joseph  Jtcqiurd  oSered  to  hi(  oouDlrj 
■nd  the  whole  manufacturing' world  the  benefit  of  hl(  {oenilatia  inTcndoa  for 
ireaviDg  figured  lilk  and  other  fahrlcs.  Calculated  though  tni*  prodncdou  of  hi* 
geniui  was  to  promote  the  Intereiu  of  the  manufacturer,  of  hii  day,  and  to 
alleiiate  the  anfferingi  and  fatigue  of  his  workmen,  a  Qialieloai  ihort-ughted 
jealouiy  effected  an  oppnition,  which  terrifled  the  InTentor,  compelled  him  to  that 
up  his  admirable  piece  of  mechanism,  and  to  life  In  oonatint  dread  of  peraonal 
destruction.  All  the  weaving  elaaset  thought  their  interaati  would  be  invaded  aad 
injured  b;  a  general  iotroduetion  of  the  improTed  machinery,  and  through  a  blind 
fatuity  they  diacoaraged.  Instead  of  foatered  the  efforts  of  the  Ingenioos  artisiB. 

During  the  IbbI  half  century  no  great  p|^.  3, 

improvement  has  been  aocompliihed  in 
the  jaoqnard  loom,  of  which  it  may 
perhaiM  in  truth  be  said,  that  with  the 
exception  of  steam  no  diiooTery  hai 
snrpasted  it  in  utility. 

How  difierent  in  the  present  day  is 
the  diBocnition  of  the  producing  com- 
munitj  I  At  Bradford,  in  Yorkshire, 
where  competition  li  proTerbiallr  keen, 
Messrs.  BottomleT,  Wilkinson  and  Com- 
panr,  have  reoently  lent  all  their  aid  in 
enaoling  Mr.  Barlow,  a  itrangor,  to  bring 
out  his  patented  improTementi  of  the 
Jaoqaard.  The  aervMn  of  their  work- 
men, the  use  of  ibeir  mill,  the  appli- 
cation of  their  Bl«am  powar,  and  other 
applianoea,  have  all  been  noit  kindly 
afforded,  and,  under  a  liberal  aud  en- 
lightened view  of  comtDcrcial  policy, 
assistance  has  been  given  where  destruc- 
tion in  the  last  century  would  have  been 

Under  the  existing  Factory  Liw  which 
limits  labour  to  ten  hourr,  increased 
production,  without  a  corresponding  in- 
crease of  expense,  is  a  mitter  of  such 
direct  interest  to  the  mill-owner,  that 
little  need  be  said  to  commenda  discovery 

whieh  has  been  proved  (o  jeeure  so  important  an  object,  and  the  machine  now 
patented  is  brought  before  the  public  with  a  conviction  that  it  will  BueceBsfuliv  tell 
its  own  Ule.  ' 

The  claims  made  in  the  speciHcation  of  the  patent,  are 

1st.  For  constructing  a  Jacquard  apparatus,  with  double  counterpoised  (rriffs,  for 
simultaneously  raising  and  lowering  portions  of  the  warp 

and.  For  applying  two  barrels,  bands,  or  seU  of  cards  to  the  Jacquard  apparalnt, 

3rd.  For  oonslrucling  and  combining  hooted  or  suspended  wires  for  (riving  motion 
to  the  harness  of  looms.  a      b 

The  first  claim  contemplates  inoreanxl  speed  by  means  of  double  action ;  the 
motion  being  similar  to  that  in  plain  wearing,  one  shed  rising  wbiUt  the  other  U 
descending. 

The  second  claim  has  reference  to  a  fteUlUted  action  of  the  machine  by  the  alter- 
n  ate  motion  of  two  cylinders,  and 

The  third  claim  comprehends  improvements  for  giving  a  double  action  to  the  loom 
by  the  construction  of  wires. 

In  all  cases  where  increased  quantity  of  prodoction,  without  s 
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lAOTMie  of  expense,  k  iIm  ehief  ol^Mt  to  be  eeeoved.  it  m  believed  that  this  laTen- 
tion  will  be  saopted*  u  whilst  ordioarf  Jaequards  with  the  applieation  of  power 
throw  the  shattfe  100  tisses  in  the  mioute,  the  patented  maehloe  enables  it  to 
traverse  the  warp  upwards  of  140  times  daring  the  same  period  with  equal  ease 
and  safety,  and  the  improvement  is  rendered  peculiarly  applicable  to  all  dewrip* 
tions  of  tender  and  dehcate  warps,  in  consequence  of  toe  great  diminntion  of 
frietion. 

In  proportion  to  the  extension  of  production  the  cost  of  manufocturing  will  be 
rednccM,  and  cotton  goods»  hitherto  printed  and  dyed,  may  be  woren  with  figures. 

Fig.  1  of  Uie  aceompanying  engravings  is  a  front  Ovation  of  a  Jaoquurd  machine 
as  thus  improved. 
.  itg.  8,  another  front  elevation,  partly  in  seotion. 

Fig.  a,  a  sectional  elevation,  at  right  angles  to  tg.  1. 

And  fig.  4  is  a  secti<mal  plan  on  a  line  movo  tibe  faeriwDtal  nesdies. 

With  Uie  help  of  the  preceding  description  these  figures  win  give  the  manufae- 
turing  reader  a  tolerably  clear  notion  of  the  oonstmetion  of  this  machine,  and  the 
important  advantages  which  it  possesses  over  every  other  form  of  eonstmetion.* 


MATBXMATIOAL    PSKIODICAXS.      BT  THOMAS  WILKINSON,  SSO.,  F.n•A^S« 

(Cmtlnaed  flrom  p.  453.) 


XXYL  The  rorkthire  R0po9itory. 

Origm.  The  first  portion  of  this  pe- 
riodical, consisting  of  the  prospectus  and 
twelve  pages  of  preliminary  matter,  was 
issued  at  York  under  the  title  of  **  The 
Ywrkghirt  Repository"  about  the  begin- 
ning of  October,  1794.  The  Editors  in 
their  opening  address  decUred  it  ttn« 
necesssrj  "  to  expatiate  on  the  import- 
ance of  literary  and  scientific  studies,*' 
since  all  they  eould  *'  say  on  the  subject 
would  be  but  a  repetition  of  what  all 
know  and  are  ready  to  scknowledge." 
They  encourage  the  young  aspirant  by 
assuring  him  that  there  are  many  '*  who 
possess  unknown,  even  to  themselves, 
geniuses  capable  of  following  a  Newton 
throueh  all  the  intricacies  St  science — 
capable  of  contesting  the  laurel  with  a 
Pope — and  rivalling  an  Addison  in  senti- 
ment and  expression,  (who)  are  lost  to  the 
world  and  themselves,  perhaps  for  want 
of  a  itiwiMius  similar  to  that  we  intend 
laying  before  the  public:"  and  since 
"utility  will  be  the  touchstone'*  by 
which  communications  will  be  tried,  they 
are  assured  that  though  their  attempta 
*'  be  ever  so  humble,  they  will  always 
meet  with  candour.**  The  necessity  for 
such  a  publication  seemed  imperative 
**  at  this  period,  when  Science  and  Litera- 
ture are  falling  beneath  the  influence 
of  poHtieai  declamation,  and  when  the 


vi^knce  of  pmrtf  Is  robbing  society  of 
the  charms  of  sooial  conversation ;  (and), 
if  to  divert  the  mind  from  that  which  too 
sorely  fills  the  breast  with  rancour,  and 
to  direct  It  to  objects  which  humumizo  the 
afiections  and  give  charms  to  sentiment 
be  desirable,  the  lUposiiory  will  not 
have  tn/erter  claims  to  public  approba- 
tion.** Yorkshire,  they  beUevMl  *'  to 
be  a  soil  in  which  genius  abounds,"  and 
whieb  promised  to  the  publication  some 
able  writers ;  and  at  the  close  of  their 
address  they  remind  "  those  fHencU  of 
scienee  and  literature  into  whose  hands 
this  shall  fall**  that  *<they  have  claims 
upon  them  fbr  help.**  **  We,*'  say  they, 
'*are  exerting  our  strength  in  support 
of  drooping  science— we  are  beginning 
the  contest  for  a  spread  of  literary 
knowledge,  and  they  (thefi^ends)  ought 
not  to  look  idly  on— *to  josa  us  is  a  duty, 
and  to  nsgUci  it  is  little  less  than  a 
cr«iie.*'  After  so  many  appeals,  remon- 
strances, and  assurances,  one  would  be 
ready  to  predict  long  life  and  much  use- 
fulness to  the  Vorkihirt  lUpoaitory; 
but  the  Editors  had  indeed  <*  built  ffreat 
gates  to  a  small  city,*'  for  it  ceased  to 
exist  with  the  first  rufular  number,  about 
January  1, 1795.  The  whole  work  con- 
sists of  124  small  octavo  pages. 

Bdiiore,    The  title  psges  are  wanting 
in  the  copy  from  which  I  quote,  nor 


«  Mann&eturers  dedxmii  of  fuithflir  informati^ii  may  communieste  with  Metui,  Bzice  and  Colt, 
Boliciton,  24,  Snxiejr-ftzoet,  Stiand.  London. 
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does  the  body  of  the  work  offer  any  elae 
to  unraTel  the  Editorship.  From  the 
faot,  however,  of  a  portion  of  the  Edi- 
tor's address  in  the  Repository  being 
transferred  verbatim  into  the  preface  to 
the  first  number  of  Ley  bourn's  '*  JIfa* 
thematical  Repository f**  O.S.,  I  am  in- 
duced to  offer  the  conjecture,  that  pro- 
bably Mr.  Leyboum  had  something  to 
do  with  the  management  of  the  work. 

CoHtente,  The  contents  of  the  first 
portions  are,  **  The  Editor's  Address;** 
"  Subjects  for  the  first  department," 
being  the  titles  of  six  Essays  on  **  Scan- 
dal, Duelling,  &c.  \"  for  which  prizes 
were  to  be  awarded ;  **  Subjects  for  the 
iecond  department,*'  consisting  of  Enig- 
mas, Rebusses, Charades,  and  Philosophi- 
cal Queries.  "  The  third  department"  is 
devoted  to  **  Mathematical  Questions," 
and  concludes  by  stating  the  principles 
upon  which  the  several  prises  will  be 
distributed.  The  **  first  department" 
of  the  regular  number  contains  Prize 
Essays  "  On  Scandal,  by  C.  S."  ;  **  On 
Duelling,  by  Mr.  Barnard,  York ;"  "  On 
that  Universal  desire  men  feel  of  being 
remembered  after  Death,  by  Mr.  "W.  J. 
Earth  well,  Yorkj"  "On  the  Aurora- 
Borealis,  from  the  French  Encyclo- 
p^ie;"  **  On  Stage  Entertainments,  by 
Sol  win,  Sunderland;"  "On  Satire,  by  Mr. 
Walter  Lich,  York;"  and  a  selection  of  six 
subjects  for  future  Essays.  The  "second 
department"  contains  "  Poetical  Answers 
to  the  Enigmas,  Rebusses,  and  Charades," 
by  Messrs.  Ayres,  Cooke,  Oliver,  Rim* 
mer,  Reeves,  &c. ;  new  Enigmas,  Re- 
busses, and  Charades,  by  Messrs.  Wil- 
kinson, Oliver,  Arne,  &c.,  several  of 
which  present  points  of  excellence  not 
usually  found  in  provincial  periodicals 
of  the  same  date.  The  Queries  are  few 
in  number,  but  are  answered  with  con- 
siderable fulness  and  ability  :«-several 
able  discussions  on  **Badging  the  poor  ;'* 
"St  Paul's  fighting  with  beasts  at 
Ephesus;"  the  ** White  Stone,"  men- 
tinned  in  the  Apocalypse ;  "  The  best 
method  of  preventing  eluge  and  flies 
from  destroying  the  seedliog  leaves  of 
turnips ;"  are  given  by  Messrs*  Tetlow, 
Mountain,  Erastus,  Sewell,'  Sec,  The 
"  third  department"  is  occupied  by  the 
"  Answers  to  the  Mathematical  Ques- 
tions proposed  in  the  Prospectus."  The 
preceding  articles  form  **  Part  I."  of  the 
reguhu*  number  of  the  work.  "  Part  II." 
containing  the  **  History  of  Domestic  Li- 


teratnre  of  the  first  six  months  of  1794." 
This  department  contains  a  series  of  re- 
views of  the  various  publications  on  "Theo- 
logy, Morals,  Ecclesiastical  History,  His- 
tory, Topography,  Antiquities,  Travels, 
Biograpny,  andHeraldrv;**  issued  during 
the  period  named,  ana  no  fewer  than 
tixty-five  works  of  all  sizes  are  subjected 
to  the  Editorial  fiat  of  approval  or 
condemnation.  Several  **  Miscellaneous 
Pieces"  on  ** Pious  Magic;"  "Casting 
Wood  in  Moulds  f  *<Anecdote  of  the  Rev. 
Dugald  Lindsay ;"  '<  Rot  in  Sheep;"  ftc, 
are  inserted  at  the  end  of  the  work,  and 
in  the  remarks  to  Correspondents  the 
Editors  '*  return  their  most  warm  ex- 
pressions of  gratitude  for  the  very  able 
and  ingenious  communications  they  have 
been  favoured  with  ....  (and) 
doubt  not  but  the  matter  and  the  arrange- 
ment thereof,  here  presented,  will  meet 
with  general  approoation."  The  dis- 
continuance of  the  Repository^  how- 
ever, with  this  very  number  would  seem 
to  imply  that  the  reverse  was  indeed  the 
case. 

QuestiwM.  Only  eight  mathematical 
questions  were  answered  In  the  Repo» 
eitory,  but  a  second  set  of  eight  were 
proposed  for  solution,  which  were  after- 
wards transferred  to  the  first  number  of 
Leyboum's  Mathematical  Repoeitary, 
O.S. 

Ques.  1,  requires  ^  geomttricai  de* 
monstration  that  "  the  fluxion  (difieren- 


tial)  of  V^a  -I-  ar  is  - 


dx 


2v'a  +  » 


It    was 


proposed  by  Mr.  G.  Robinson,  Bilton, 
and  an  elegant  solution  is  given  by  Mr. 
Colin  Campbell,  Kendal. 

Ques.  2,  by  T-fB  requires  "  to  find 
the  pressure  of  the  water  against  a  flood- 
gate placed  perpendicularly  to  the  hori- 
son,''  its  breadth  and  depth  being  given. 

Ques.  3  gives  the  breadth  and  length 
of  a  floodgate,  and  inquires  whether  it 
will  resist  "  the  water  with  the  greatest 
force  possible:"  Mr.  Thomas  Bulmer 
and  Mr.  John  Farey  answer  the  question, 
and  decide  in  the  negative. 

Ques.  5,  by  Mr.  John  Burdofi,  deter- 
mines "  the  ratio  of  two  weights,  con- 
nected by  a  cord  going  over  a  pulley," 
when  the  heavier  descends  a  given 
distance  in  a  given  time.  It  is  neatly 
answered  by  the  proposer  and  "Mr. 
W.  Adam,  master  of  the  Free  Schod, 
Woburn,  Beds." 
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Ques.  6,  by  Mr.  Burdon  is  a  case  of 
the  **  Curve  of  Pursuit  ;*'  a  solution  from 
first  principles  is'given  by  Mr.  J.  Surtees, 
Sunderland,  and  a  numerical  calculation 
by  means  of  Simpson's  Formula  is  fur- 
nished by  Mr.  T.  H.  Swale,  BeccaLodee. 

Ques.  7  relates  to  the  ''power  of  the 
wedge,"  but  as  might  be  expected, 
nothing  more  satisfactory  is  advanced 
than  what  mav  be  found  in  Emerson's 
TreatuB  en  tdechanics, 

Ques.  8  gives  the  time  in  the  morning 
when  "the  sun  is  opposite  the  south  side 
of  the  large  steeple  in  York  Cathedral 
....  when  the  days  are  longest," 
to  find  the  declination  of  the  steeple  and 
the  time  when  '<  the  sun  will  come  to 
the  same  point  when  in  the  equinoctial 
and  winter  solstice."  It  was  proposed  by 
Mr.  Thomas  Crosby,  Yorit,  Author  of 
a  Key  to  Walkingham's  Arithmetic ;  and 
was  neatly  answered  by  Mr.  Colin  Camp- 
bell and  the  Rev.  JL.  Evans,  Little 
Bedwin.  This  question  is  one  of  those 
which  Mr.  Campbell  has  included  in  his 
elegant  little  work,  entitled  "  Lucubra- 
tions in  Mathematics,*'  printed  for  private 
distribution,  Liverpool,  1848. 

Several  of  the  questions  left  un- 
answered are  also  worthy  of  regard,  but 
tbis  will  be  more  properly  done  in  a 
notice  of  the  Mathematical  Repository ^ 
to  which  they  were  respectively  trans- 
ferred. 

Contributors.  Messrs.  Adam,  Arne, 
Ayres,  Barnard,  Boswell,  Bulmer,  Bur- 
don, Campbell,  Crosby,  Earthwell, 
Erastus,  Evans,  Ewbank,  Farey,  Fiet* 
cher,  Lich,  Mountain,  Oliver,  Reeves, 
Rimmer,  Robarts,  Robinson,  Ruther- 
ford, Sewell,  Solwin,  Surtees,  Swale, 
Taylor,  Fetlow,  Thompson,  Wilkinson, 
&c.,  &c.,  &c. 

PubUeation.  The  publication  took 
place  quarterly,  and  all  communications 
were  to  be  'Meft  at  the  Herald  Office, 
York."  In  consequence  of  the  absence 
of  title  pages  I  am  unable  to  say  who 
were  the  publishers,  but  from  a  notice  to 
correspondents  it  appears  the  work  was 
issued  both  in  London  and  at  York,  and 
could  be  had  of  the  *'  booksellers  in  the 
same  manner  as  other  periodical  works 
are  obtained." 

Thos.  Wilkinson. 

Bunitey,  LancMliiie,  Dec,  11, 1850. 


CALOKITIR  OF  FUSIBLS  MBTAI.. — 
ARTIFICIAL  TQBL. 

"  The  heat  given  out  by  coals,  when 
mixed  with  other  substances,  has  never 
been  tried,"  appeared  at  the  head  of 
instructions  which  Sir  Samuel  Bentham, 
in  the  year  1796,  gave  the  chemist  in 
his  office,  with  a  view  to  the  investigation 
of  this  and  other  points  relative  to  fuel : 
the  same  might  be  said  even  at  this  day, 
when  so  many  mixtures  for  this  nurpose 
are  in  use.  It  were  well  that  the  com- 
parative advantages  of  those  several 
compositions  should  at  last  be  ascer- 
tained ;  and  doubtless  the  cost  of  the 
requisite  experiments  would  be  amply 
repaid  to  the  manufacturer  who  could 
prove  that  his  mixture  was  really  more 
economical  than  coals.  In  those  instruc* 
tions,  a  new  calometer  was  directed  to 
be  used,  because  "  the  porosity  of  half- 
melted  iron  occasioned  error  in  Lavoi- 
sier's calometer,  by  holding  water  which 
does  not  drip  away  from  the  ice  at  the 
end  of  the  experiment."    Therefore 

**  A  calometer  for  this  purpose  would 
be  better  of  fusible  metal  than  of  ice, 
possessing  all  the  advantages  of  ice  in 
melting  and  running  away ;  and  by 
keeping  it  in  water  heated  to  a  certain 
degree,  its  temperature,  when  put  into 
the  calometer,  might  be  exactly  uniform. 
Fusible  metal  has  the  advantage  over 
ice  of  not  melting  in  the  heat  of  the 
atmosphere — the  cause  of  considerable 
difficulty  in  the  management  of  ice,  as 
well  as  of  uncertainty .'' 

"  Cylinders  of  the  fusible  metal  might 
be  put  into  a  hollow  cylinder  passing 
through  the  middle  of  the  fire." 

"  But  would  this  metal  become  porous, 
like  ice,  when  half  melted  ?  " 

Sir  Samuel  then  speaks  of  the  prac- 
tice so  common  in  Wales  and  in  Sweden, 
of  mixing  small  coals  with  clay,  and 
forminj?  the  mass  into  balls ;  the  clay 
being  first  stirred  in  a  cistern  of  water 
till  it  is  brought  to  the  thickness  of 
treacle,  when  small  coals  are  then  stir- 
red in  till  the  mass  is  of  a  proper  con- 
sistence  to  form  it  into  balls.  This  econo- 
mical fuel  can  be  manufactured  in  a 
small  way^  and  might  be  made  a  source 
of  saving  lo  many  an  industrious  family 
in  the  metropolis  and  elsewhere. 

Where  this  employment  of  small 
coals  is  practised,  the  general  impression 
is  that  more  heat  is  thus  obtained  from 
a  given  weight  of  small  coal  than  from  an 
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equal  weight  of  large ;  if  bo,  he  ob- 
aerTed,  it  can  only  arise  from  the  favour- 
able form  of  the  oalla  in  leaving  hollows 
for  the  admission  of  a  proper  current  of 
air — but  this  purpose  mignt  l>e  attained 
by  making  the  fuel  up  into  cylinders  of 
a  suitable  size,  which  would  be  desirable 
were  large  quantities  to  be  manufac- 
tured, as  this  form  could  be  easily  given 
by  machinery. 

"  Different  properties  of  ftiel  are 
reonired  for  diflerent  purposes.  Where 
oniv  a  temporary  heat  is  required,  such 
fuel  as  gives  out  its  heat  suddenly,  and 
which  can  be  extinguished  without  loss 
of  heat,  is  the  most  appropriate.  Where 
an  uniform  long-continued  heat  is  desired, 
clay  balls  might  be  advantageous,  as  they 
long  retain  neat ;  but  that  which  they 
have  taken  up  by  the  burning  of  the 
coals  would  be  so  much  wholly  lost  were 
thev  raked  out  of  a  fire-place  before  they 
had  parted  again  with  their  heat'* 

Amongst  the  mixtures  Sir  Samuel 
directed  to  be  tried,  were  expedients  for 
rendering  ooal  of  bad  quality  inflam- 
mable, as  coal-tar  is  now  used,  but  he 
also  indicated  the  addition  Of  shavings, 
sawdust,  &c.  As  sawdust  it  now  in  the 
metropolis  to  be  had  in  quantity  for 
merely  an  engagement  to  cart  it  away, 
this  might  probably  be  employed  for 
mixture  in  economical  fuel.  So  also  the 
heaps  of  small  coal  now  burnt  at  the 
mouths  of  many  pits  tnight  be  found  to 
produce  a  profit  on  their  conveyance  to 
the  metropolis,  and  elsewhere,  to  be 
mixed  with  clay  and  some  of  the  herein 
mentioned  substances. 

B(.  S.  B. 


TLAX   COTTOK.^SBt  ANTE  P.  416.) 

The  interest  which  has  been  evinced  by 
the  agrienltarists  and  manufactareri  of  the 
country,  with  respect  to  the  succeit  of  the 
proceedings  connected  with  the  adsptation 
of  flax  to  existing  cotton,  silk,  and  wool 
machinery  has  saffidently  shown  the  impor- 
tanoe  whioh,  in  a  natioaal  point  of  view,  hu 
been  attached  to  this  discovery.  Our  re- 
peated stateaents  as  to  tlie  po  nihility  of 
adapting  the  flax  fibre  to  cotton  and  other 
machinery  liave  been  received  with  iocrodu- 
lit  J  by  many  of  our  contemporaries.  Not* 
withstanding,  however,  all  the  prophesies 
that  *'  It  was  likely  to  prove  an  entire  failure" 
— ^the  statements,  that  from  the  very  nature 
of  the  material  it  would  be  impossible  '*  to 
prodnce  a  fine  or  even  thread"  by  cotton 


machinery— we  felt  confident,  from  the 
knowledge  we  had  obtained  of  the  most 
minate  particulars  of  the  process  resorted 
to  by  tbe  inventor,  that  the  result  would 
fully  justify  every  statement  which  we  had 
made ;  and  the  fact  which  we  lately  aa« 
nounoed,  that  a  ooasfderaUe  quantity  of 
yams  adapted  both  for  **  warp"  and  '*  weft" 
had  been  produced  at  Manchester,  has,  we 
trust,  fully  removed  all  doubt  upon  the  ques- 
tion as  to  the  practicability  of  the  plea.  The 
MMueAetier  Ottmrdiam,  which  but  a  few  days 
since  denied  "  that  a  single  ounce  of  yarn 
had  been  produced  either  in  Manchester  or 
the  neighbourhood,"  and  that  **  all  they  had 
heard  upon  the  subject  from  parties  who  had 
seen  the  material,  had  tended  to  confirm  their 
previous  impression  that  as  a  substitute  for 
cotton,  the  whole  affair  would  prove  an 
entire  failure,"  has  now  admitted  that  yarns 
of  "  a  very  fair  quality,"  and  about  equal  to 
No.  30's,  had  been  produoed.  The  follow- 
ing are  the  remarks  of  our  oonlentpormry  on 
the  subject  t-^ 

"  Flax  CoTTON.-^We  have  at  length 
seen  a  sample  of  yarn  spun  by  Messrs.  John 
Bright  and  Brothers,  Roohdale,  from  M* 
Claussen's  prepared  flax  mixed  with  an  equal 
weight  of  cotton.  It  seems  to  be  about  No. 
30,  is  of  very  fair  quality,  and  has  appa- 
rently  been  spun  on  a  throstle.  Whether 
any  attempts  have  been  made  at  Rochdale 
to  spin  flax  without  an  admixture  of  cotton 
we  are  not  informed.  If  there  have  been  any 
such  attempts,  it  is  to  be  presumed  that  they 
were  unsuccesuful,  or  we  should  no  doubt 
have  seen  or  heard  of  the  yam  produced. 

''Whether  the  partial  success  of  this 
attempt  to  substitute  fiax  for  cotton  will  lead 
to  any  important  oonaequenees  remains  to 
be  seen.  No  doubt.  If  the  fiax  is,  as  alleged, 
considerably  cheaper  tiian  ontton  at  the  pre- 
sent time,  and  can  be  suhstitutad  to  the 
extent  of  one-half  for  that  material  In  the 
production  of  the  lower  numbers  of  yan» 
which  absorb  by  far  the  largest  proportion 
of  material,  some  considerable  effect  maybe 
produced  on  the  market  when  the  partial 
failure  of  the  crop  of  the  United  otatea 
would  otherwise  raise  prices.  At  other 
times  we  imagine  cotton  would  lie  found  not 
only  the  more  convenient  but  the  cheaper 
material." 

With  respect  to  the  Important  eonse- 
qnences  which  may  follow  upon  this  inven- 
tion, it  is  totally  unnecessary  for  us  to  spe- 
culate ;  but  we  fully  agree  with  our  contem- 
porary In  the  opinion  tnat  a  discovery  which 
will  have  the  effect  of  providing  a  substi- 
tute to  the  extent  of  one-half  of  the  present 
consumption  of  cotton,  in  those  yarns 
'*  which  absorb  by  far  the  largest  proporUon 
of  material,"  cannot  fail  to  have  some  con- 
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•Iderable  ellbet  tipoft  tho  niirkot.  With 
nforonoe  Id  th6  condndiog  porttoii  <if  tii6 
ft1»ore  reuurkt  of  imr  eontemponrr,  that  at 
thoae  tlmea  when  there  wat  no  partial  failttre 
of  the  eotton  cropi  of  the  United  Statet, 
**  cotton  win  be  fonnd  not  only  the  more 
convenient  but  the  cheaper  material/'  we 
understand  that  the  inventor  will  be  pre- 
pared in  a  few  days  to  tnpply  the  prepared 
fibre  at  firom  4d.  to  6d.  par  pound.  The 
inrentor  has  annonnoed  that  he  is  now  pre- 
pared to  purchase  seTcral  hundred  tons  of 
flax  in  the  straw,  Ibr  the  purpose  of  its  con- 
▼ersioB  into  flax  cotton,  and  other  prepared 
ilbret.  We  should  not  feel  justified  in  stat- 
ing the  exact  amount  of  the  expenses  to  be 
incarred  in  the  preparation  of  the  fibre ;  we 
may  state,  however,  that  one  ton  of  fiax 
straw  will  prodnce  one-fourth  of  its  weight 
of  a  material  ready  for  spinuing  on  cotton 
machinery,  at  a  cost  not  exceeding  the 
price  at  which  fiax  straw  may  now  be  pur- 
chased. 

In  the  preparation  of  the  flax  the  process 
of  steeping  is  entirely  obviated,  as  the  experi- 
ments which  have  been  made  have  most  satis- 
factorily demonstrated  that  the  steeped  fibre 
is  totally  unsatted  for  the  prooess.  The 
steeped  flax  has  been  found  not  to  be  strong 
enongfa  to  stand  the  *' carding"  prooess, 
and  it  Is  apt  to  get  into  a  state  known  as 
'*  overworked,"  preventiDgthe  poosibiUty  of 
obtaiaiaig  a  fine  or  even  thread  In  spiauLig. 
There  Is  also  the  greatest  possibls  unoer- 
tsinty  in  dealing  with  the  steeped  fibre,  im 
wsfffemce  of  the  inequality  of  strength 
whkh  it  possesses.  The  inventor,  there- 
forei  proposes  to  purshase  the  flax  either  la 
the  Binw  or  prepared  npon  the  uasteeped 
process. 

The  Committee  of  the  Royal  Flax  Society 
(of  Irsland),  who  gave  it  as  ita  deliberafee 
opinion  that  the  fibre  prepared  npon  tho 
nneteeped  prooess  waa  ''eoane,  harsh,  and 
wiry,  and  fitted  only  for  the  maaulbctare  of 
aail-doths,  tarpanUnSv  ropes,  fte/'  will,  no 
doubt,  bo  surprised  to  hoar  tUa  stntsment. 
The  fact,  however,  is  one  to  which  we  havo 
throughout  given  oonsidenble  prominonGe 
In  oar  notices  of  this  invention,  inasmunh  as 
It  uibrdi  to  the  flax*grower  an  opportunity 
of  either  dispoaing  of  his  flax  in  the  straw, 
or  of  preparing  it  himself,  without  being 
ooapelisd  to  go  through  the  tedious,  expres* 
mve,  and  aemi>ohemi<»l  prooessos  of  steep- 
ing his  flax.  It  is  mainly  upon  the  removal  of 
this  obnoxious  process,  and  the  substitution 
In  Its  sftend  of  a  ohoap,  simple,  and  etteient 
mode  of  preparing  tlie  flax,  together  with 
the  opening  up  of  new  and  extensive 
maikafs  for  tho  material  so  prepared,  at 
such  a  price  at  will  prove  alike  bansfirial  to 
the  grower  and  the  iabourw,  that  wu  rely 


upon  aosing  wtuA  an  extsnsion  of  thogi'owlh 
of  flax  throughout  the  country,  as  the  ten 
years  of  unremitting  exertions  "  of  the 
Koyal  Flax  Society,"  backed  by  gnnts  firom 
the  public  fhnds,  and  an  influential  body  of 
spinners,  hive  hitherto  completely  and  sig- 
nal]^ fislled  In  bringing  about. 

The  material  whieh  the  inventor  has  pro- 
duoed,  and  has  sucoeeded  in  spinning  op  to 
the  preeent  time,  will  be  known  as  **  flax 
cotton,"  *'flsx  fibre,"  "flax  wool,"  and 
"  flax  silk."  The  first  of  those  materials— 
"flax  cotton,"  consists  of  a  mixture  of  flax 
and  cotton  carded  together,  and  is  similar 
to  that  to  whieh  our  eontemporery  alludes 
as  being  of  a  "  very  fair  Quality,"  and  equal 
to  No.  SO's  cotton.  Although  only  equal 
to  No.  30's,  It  may  be  spun  to  almost  any 
degree  of  finenese  at  which  cotton  Is  ordina- 
rily spun.  The  "flax  fibre"  consists  of 
the  pure  flax,  without  any  admixture  of 
cotton ;  and  several  *'  oops  "  of  the  yam 
qran  from  the  rovinga  made  at  Bolton  have 
been  forwarded  to  us.  The  third  material 
prepared  by  M.  Claussen  is  what  he  terms 
*'  flax  wool,"  which  consists  of  a  combina- 
tion of  flax  and  wool  carded  together  in  such 
a  manner  as  to  admit  of  the  material  being 
spun  and  woven  upon  exlstiDg  woollen  ma- 
chinery. We  have  lying  before  us  at  this 
moment  several  specimens  of  clothe  and 
flannels  mannfiictared  from  this  substance ; 
and  we  underitand  that  a  contract  has  been 
taken  to  supply  a  consldenble  quantity  of 
the  "  flax  wool "  cloth  as  clothing  for  the 
army.  This  material  Is  capable  of  being 
carded  and  spun  together,  In  the  proportion 
of  one- third  wool  and  two-thirds  flax ;  but 
wHh  half  wool  and  half  flax,  it  Is  almost 
Impossible  for  the  most  experienced  person 
to  detect  the  mixture.  For  durabibty,  we 
understand  that  this  mixture  exceeds  that  of 
fabrics  made  entirely  from  wool.  The  re- 
ductions In  the  price  of  woollen  cloths, 
which  must  follow  upon  the  adoption  of  the 
invention  In  the  clothing  districts,  are  too 
obvloua  to  need  comment.  The  "  flax  silk  " 
is  also  a  combination  of  two  fibres  consisting 
of  flax  and  short  silk  carded  together,  and, 
Kke  the  other  mixtures,  capabw  of  being 
spun  upon  the  existing  silk  maohlnery. 
The  flax  fibre  may  also,  we  believe,  be  pre- 
pared so  as  to  spin  with  long  silk,  and  some 
specimens  which  we  have  seen  woven  from 
each  kind  of  material  are  exactly  similar  in 
appearance  to  those  formed  Vrhoily  from 
sOk. 

We  have  thns  stated  the  results  which 
have  been  obtained  up  to  the  present  time ; 
and  It  is  a  source  of  congratulation  to  us  to 
find  that  theee  who  had  expressed  their 
Incredulity  aa  to  tho  accomplishment  of 
theM  fosnlts  thoild  hare  at  length  been 
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tatiifiadtfaat  there  U  really  tomething  in  the 

affair. 

m  m  m  m 

In  order  to  meet  any  ohjeetion  which  may 
yet  be  nrged  by  persona  who  still  donbt  the 
▼alue  of  the  infention,  as  to  whether  the 
fibre  thus  prepared  will  be  adapted  for  wear- 
ing,  it  is  proposed,  as  soon  as  a  sufficient 
quantity  of  yam  has  been  spun,  to  weare  it 
into  cloth.  The  process  of  bleaching  in- 
tended to  be  adopted  is  one  of  the  most 
beautiful,  and  at  the  same  time  the  simplest 
operations  of  chemistry  that  we  haTC  ever 
witnessed.  Of  all  the  ingredients  at  present 
employed  in  the  bleaching  process  scarcely 
one  is  employed,  and  those  which  are  used 
have  no  deteriorating  effect  whatever  upon 
the  material.  The  period  required  for  the 
operation  of  bleaching,  instead  of  being 
reckoned  by  days,  will  be  calculated  by  mi- 
nutes. There  is  no  doubt  but  that  such  a  state- 
ment as  this  will  be  receiTcd  with  considera- 
ble incredulity  by  many  persons,  and  a  very 
considerable  number  of  the  failures  of  paat 
ages  will,  as  was  the  case  with  the  spinning 
of  the  flax  fibre,  be  resuscitated  for  the  pur- 
pose of  proTing  the  impossibility  of  reform* 
ing  or  amending  the  present  system  of 
bleaching.  We  trust,  however,  that  the 
result  of  the  experiments  which  we  have 
already  announced  will  convey  the  lesson 
that  the  '*  impossible  "  is  a  term  which,  in 
the  present  advanced  state  of  science,  ought 
to  be  cautiously  used  in  dealing  with  sub- 
jects which  at  first  sight  may  appear  start- 
ling and  even  impracticable. 

The  value  of  the  invention  is  intended  to 
be  tested  in  every  stage.  The  material 
having  been  bleached,  the  fabric  woven  from 
it  will  be  tested  as  to  its  strength  with  the 
ordinary  cotton  fabrics  of  a  similar  weight 
and  number ;  and  in  order  to  satisfy  those 
persons  who  might  still  object  that  although 
the  fibre  had  been  produced,  spun,  woven, 
and  tested,  still  that  it  would  not  receive 
the  dye,  or  be  capable  of  being  printed, 
experimentawill  be  made  for  the  purpose  of 
setting  these  points  at  rest  These  experi- 
ments having  been  concluded,  a  report  will 
be  duly  made  by  those  manufacturers  under 
whose  inspection  the  experiments  are  car- 
ried on,  which  will,  we  have  not  the  slightest 
doubt,  fully  confirm  every  statement  we 
have  made,  and  every  opinion  we  have  ex- 
pressed with  respect  to  the  merits  of  this 
important  invention.  Those  who  are  con- 
versant with  the  details  of  the  cotton  manu- 
facture, may  be  able  to  form  some  opinion 
of  tbe  difficulties  which  have  had  to  be 
overcome  by  the  inventor,  in  adapting  a 
totally  new  material  to  existhig  meehanism» 
firom  the  amount  of  delay  and  trouble  neces- 
sarily inoorred  in  adapting  even  a  different 


staple  of  cotton  to  the  maefainery.  The 
various  points  of  detail  with  respeet  to  the 
length  of  fibre  which  could  be  spun,  and 
numerous  otiier  points  wliich  will  raggest 
themselves  to  every  person  in  the  least 
degree  acquainted  with  the  subject,  had  eadi 
to  be  worked  out  and  tested  by  the  iBTentor« 
and  it  is  a  matter  of  surprise  that  in  so  short 
a  space  of  time  results  so  satisfactory  shouU 
have  bem  obtained. — Momimq  CkromicU* 

OUTTA   PBROHA.   COTBUINa   FOR   SI.BOTRXC 


Sir,— Observing  in  your  Journal  the  Re- 
port of  the  American  Patent  Oflke  relative 
to  telegraphs,  we  feel  desirous  of  drawing 
your  attention  to  the  inclosed  letter  from 
Bdward  Highton,  Esq.,  from  which  you  will 
perceive  that  after  a  test  of  not  less  than  m 
pear  and  a  haff,  he  gives  a  most  favourable 
report  of  the  gutta  pereha  oovered  wires. 

The  imperfect  manufacture  of  the  mate- 
rial in  America  is  probably  the  cause  of 
fkilnre  there.    We  are.  Gentlemen, 

Yours  very  truly, 
Thb  Gutta  Pbecha  Company. 

Outta  Pereha  Companr,  Whaxf-road, 
City-road,  London,  Dee.  9, 1850. 

Letter  from  Mr  Higkto», 

Gentlemen,— In  reply  to  yonra  of  the 
20th  instant,  more  than  forty  miles  of  your 
gutta  pereha  oovered  wire  for  electro-tele- 
graphic purposes,  have  been  laid  down  on 
the  London  and  North  Western  Railway, 
under  my  superintendenee  as  TelegrapUe 
Engineer  to  the  Company.  Of  this  quan- 
tity, about  ^fifteen  milea  have  been  placed 
underground. 

A  portion  of  the  wire  has  now  been  in 
constant  use  for  nearly  a  year  and  a  half. 
Up  to  this  period  I  have  every  reasdn  to  be 
satisfied  with  the  results  of  the  action  of  tbe 
gutta  pereha  covering. 

I  have  also  had,  for  experimental  pur- 
poses, some  of  your  gutta  perdia  eoveved 
wire,  laid  in  the  German  Ooaan.  It  has  now 
been  submerged  in  the  sea  for  mere  tkam  m 
pear. 

Where  the  wire  is  placed,  marine  inteeta 

eat  away  and  completely  destroy  pine  tin* 

ber  of  great  thiclmeu  in  lesa  than  seren 

years.    The  gutta  pereha  covering  to  the 

wire,  however,  remains  in/ecl,  aldiough  a 

portion  of  it  is  fastened  to  timber,  which, 

owing  to  the  ravages  of  these  insects,  haa 

already  been  renewed.    Up  to  this  period,  I 

have  every  reason  to  be  satisfied  with  tiia 

results  of  this  experiment  with  guttn  perdia 

covered  wires  submerged  in  the  sea. 

I  am.  Gentlemen,  yours  obediently, 

Edward  pivtnoWi 

Bxitiita  Bleetrie  Telegraph  Company, 
London,  Stp.  SS,  1890. 
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THB    PmnSSIAK    AIFLI,   WITH     AMBBIOAN 
HfPROVBMKNTS. 

Dr.  Rand  exhibited  at  the  Franklin  In- 
■Utnte  (19th  September),  the  Praasian  Rifle, 
aa  improved  by  Mr.  John  WOrfflein,  Jan.,  of 
the  firm  of  WOrfflefai  and  Paotta,  gnnamitha, 
of  Philadelphia.    Thu  gun  ia  celebrated  aa 
haying  been  naed  with  great  eflTect  against 
the  Danei  in  the   Sehleiwig-Uolatein  war, 
and  ia  remarkable  for  iti  long  range.    The 
principle  of  the  weapon,  which  loads  at  the 
breech,  ia  that  of  lighting  the  powder  of  the 
charge  at  the  upper  portion,  so  that  it  ig- 
nitea  baekwarda.  Thb  ia  effected  by  placing 
the  percassion  powder  in  the  cartridge  next 
the  ball ;  thia  percoaaion  powder  ia  ignited 
by  means  of  a  needle,  which,  when  the 
trigger  is  pnlled,  starts  from  the  breech  of 
the  gnn,  trsTersea  the  axis  of  the  cartridge, 
and  explodes  the  peronssion  powder,  and 
oonseqnently  the  whole  charge  from  before 
backwards.    The  mechanism  of  the  lock  ia, 
aa  improTed  by  Mr.  W.,  highly  ingenions, 
while  at  the  aame  time  it  ia  more  simple 
than  an  ordinary  gun  lock.    It  ia  piorided 
witit  a  safety  apparatoa,  which  renders  an 
accidental  diacharge  of  the  piece  almost  im- 
possible.   Bat  few  experiments  haye  aa  yet 
been  made  with  thia  rifle  in  this  country ; 
at  one  trial  it  was  found,  at  a  point  blank 
ihot  of  150  yarda,  to  driTC  the  ball  through 
a  4-inch  cedar  plank ;  ita  maximum  range 
haa  not  been  yet  ascertained. 

Dr.  Rand  also  presented  a  very  light 
■hort  rifle,  made  by  the  same  firm,  which  ia 
characteriaed  by  haying  projecting  into  the 
barrel,  in  ita  axis,  from  the  breech,  a  short 
•tiff  iron  pin,  a  little  oyer  an  inch  long ;  Uie 
t>all  reaU  on  thia  pin  when  driven  home. 
By  this  arrangement  the  lead  of  the  ball  ia 
forced  into  the  rifles  without  the  graina  of 
the  gunpowder  being  cruahed.  This  rifle, 
at  a  distance  of  350  yarda,  with  an  elevation 
of  a  quarter  of  an  inch,  drove  ita  baU 
through  a  pine  plank  an  inch  thick.  It  ia 
so  light|that  it  might  be  fired  with  one  hand. 

SVBSTTrVTB  VOK  THB  MABIHM  OLUB. 

An  excellent  transparent  substance,  well 
adapted  to  replace  the  marine  glue  of  Jef- 
freys for  many  purposes,  psrticularly  where 
a  transparent  joint  ia  required,  as  in  the 
union  of  piecea  of  glass,  invented  by  Mr. 
S.  Lenher,  of  Philadelphia,  was  exhibited 
at  the  monthly  Meeting  of  the  Franklin 
Institute  (September  8,  1850),  and  Ita  pro- 
perties explained.  From  its  transparency, 
it  was  suggested  by  the  Chairmao,  Mr.  6. 
W.  Smith,  as  admirably  adapted  for  the 
union  of  the  parte  of  polyzonal  lenses  and 
ringa.  Small  glaaa  boxes,  for  containing 
microscopic  objects,  united  by  it,  were 
shown,  and  gay«  much  satisfaction.     The 


composition  of  the  cement  is  as  foQowts*. 
Caoutchouc  15  grains,  chloroform  2  ounoea, 
mastic  half  an  ounce.    The  two  firat-named 
ingredients  are  to  be  first  mixed ;  alter  the 
gum  is  dissolved  the  maatic  ia  added,  and 
the  whole  allowed  to  macerate  for  a  week, 
which  is  about  the  time   requLred  for  the 
solution  of  the  mastic  in  the  cold.    More 
of  the  caoutchouc  may  be  added  where  great 
elasticity  is  desirable.    The  oonvenienoe  of 
its  application  with  a  brush,  cold,  reoon- 
mends  it  for  tLpproYtH-^DramkUn  Jommal, 

THB  RBtlSTANCB  OV  WATBK  TO  MOTIHO 
BODIBB. 

Sfar,— It  18  occasionally  stated  in  modem 
scientiAc  works,  that  the  vdodtiea  of  a  ves- 
sel movhig  through  the  water  are  propor- 
tional to  the  cube  roots  of  the  different 
powers  employed  to  propel  it  at  different 
yelodtiea,  and  that  thia  haa  been  deduced 
by  mathematidana,  fh>m  the  well-known  rule, 
obtained  from  experiment,  that  the  reaist- 
anoea  are  proportional  to  the  squares  of  the 
velocities.  A  solution  of  this  from  any  of 
your  mathematieal  correspondents,  or  a 
reference  to  any  book  where  it  may  be 
found,  would  confer  a  favour  on  a  practical 
man,  and  it  would  be  all  the  more  accept- 
able to  his  elam,  if  it  can  be  done  without 
the  differential  o^eulna.  A.  B.  C. 

AMBmiOAW  PATBNT    CASB. 

After  a  long  and  tedious  trial,  the  faoMos 
lead-pipe  case  terminated  on  the  2Ist  of 
November.  The  suit  was  for  the  reooyeryof 
damages  for  the  alleged  infringement  of  a 
patent  to  Mr.  Benjamin  Tatham  in  1841, 
for  an  improvement  in  machinery  for  making 
lead- pipe;  Samuel  G.  Cornell  and  Co., 
being  the  alleged  infringers.  The  defence 
was  that  Measrs.  Cornell  and  Co.  did  not 
uae  Tatham'a  improvements,  but  a  different 
combination,  also  secured  by  patent  to  Mr. 
Cornell  in  1847. 

The  Court  (Judge  Nelson,)  said  if  the  jvy 
believed  that  the  defendants  used  the  same 
combination,  substantially,  that  was  found 
in  pUdntiflrs  patent,  they  infringed  bis  patent 
— but  if  the  changes  were  substantially  dif- 
ferent,  then  they  did  not  infringe;  also, 
that  if  the  changes  in  the  mechanioal  con. 
struction  of  the  machine  made  by  defendante 
were  appsrently  of  a  similar  form,  yet  if 
they  produced  a  new  and  useful  effect,  dif- 
ferent from  that  of  plaintiff,  in  the  manu- 
facture, then  they  did  not  infringe. 

The  jury  returned  a  yerdict  that  plain- 
tiffa  were  the  original  inventors  of  the  ma- 
chine patented  by  them<»and  that  the  patent 
had  been  infringed  by  defendante.  They 
found  damagea  in  fayour  of  plaintiffs  for 
2,245  dollars.— i9d«iif<>fc  Am^riew. 
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wmrtNo  DB8K  roa  tiik  blind. 


Sir, — ^Will  yoQ  d»  me  the  fayonr  to 
imert  in  jrour  tilttible  jMMMil  the  ae- 
couMfeyittg  iketelMt)  and  detoriptioii  of 
a  deik|  whtoh  I  oOMtnicted  io  June  lMt» 
ibr  dM  MM  nf  a  getttleoHta  in  LondoBt 
who  hM  for  eight  yetn  been  depriYed  of 
hit  Bight  I  hli?e  defofMd  sending  them  to 
7011  until  I  hid  had  his  opinion  upon  it 
After  having  used  the  desk  nearly  six 
months,  he  has  given  his  most  unqna* 
lifted  a|iprobation.  As  I  know  him  to  he 
a  practioal  man  as  weU  as  a  sculptor  of 
eminencei  I  do  not  hesitate  to  reeom* 
mmki  its  adoption  bjr  the  various  Instl- 
tttdons  for  t&M  blind,  and  as  I  am  desi- 
rous that  the  benefit  shall  be  extensive,  I 
have  not  aeearsd  the  iavaationi  but  shall 
be  very  bMpy  ta  give  working  draw- 
faigs  to  aay  lastitatiQiB  that  majr  request 
them^  I  shall  forwaid,  ahartl  v^  a  desk 
eomptete,  ta  the  **  Londan  Polysesfaaio 
Institution,**  whefe  it  may  be  tiispecSed. 

A  is  the  desk  of  the  tyrditiary  deserlp* 
ti5h;  a  board  with,  or  without  a  support 
at  the  back,  will  answer  the  pnrpose 
where  cheapness  is  an  object.  BB,  are 
indentations  in  the  edges  of  the  lid, 
wViA  render  it  omamentali  rather  than 
ot^ierwiae^  each  side  corresponding  half 
an  inch  apart,  ar  mmw  if  ptferred.  C 
is  a  bead  across  the  top,  slidmg  backwards 
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and  forwards  on  a  slight  tnelitte,  to  ad- 
mit,  and  hold  the  piper  tight ;  ^jgfitM  a 
small  ledge  glued  on  the  lid,  indde  the 
slide,  the  paper  abutSi  preventing  it 
going  beyond  a  proper  distance.  dD. 
are  guidesi  that  the  person  may  feel 
when  the  paper  is  in  the  centre.  £  is  a' 
board  of  X  or  |th  of  aa  inch  waodi  oa 
which  the  band  rests,  when  writing,  and 
which  keeps  the  paper  flat  and  free  from 
oreascst  on  aaeh  side;  andemsath  are 
glued  guide*pieeeS|  FF,  in  whiah  are 
steel  sprinaa^  beat  into  the  form  rsM^ 
seated  in  me  sketch,  G;  these  anrnigs 
take  into  the  notches  on  each  side  the 
lid,  and  yield  to  aa  easy  pressora  when 
it  is  necessary  to  dmw  the  liaek-board 
down  a  line.  H,  is  a  bar  of  plated  or 
bram  wire«  about  No.  11  gauge.  1,1, 
are  stopsi  which  the  peDaii  touchca  in 
begfoaing  aad  ending  each  tine.  SX» 
are  India  rubber  bandsi  attaehed  la  the 
ffuMe^pfeces  (the  ends  of  which  prqfeot 
half  an  inch);  these  bande  keep  tin  rod, 
or  bar  H  sumciently  steady  when  wriHag, 
and  yield  to  a  gentle  pressara  fbr  tbe 
letters  which  run  below  the  line. 

This  desk  or  Ixwrd  may  be  foiund  tsw» 
fhl  to  the  working  classes,  who  aomplafai 
verjr  much  of  their  In^^nability  ^  Vfit- 
ing  itrmghi.    Trusting  it  tOkf  t>a  found 
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beoefloial  to  those  for  whom  it  Is  in- 
teoded, 

I  am.  Sir,  your  obedient  Servant, 

WlUaAM   MOESAJf* 

BnmagnWf  Dwmbw  11*  ItM* 


PILK-DUYINO  BT  ATMO8PHBRX0  P&ESSinB. 
Sa.  pom's   BYtTSMi 

Immediately  after  the  enrolment  of  the 
late  iagenioiii  Dr.  Potts'i  ipeeifioatioa  of  hie 
patented  if  stem  of  pUe-driTing  byatsM- 
spheric  piessare,  we  pabllshed  the  first  eom- 
plete  aeoonnt  of  it  given  to  the  pnblie,  and 
expressed  at  the  same  dme  alse  oar  per- 
iMt  eoBvietion  of  iU  ei&elfney.  (See  voL 
xIt.)  p»  68.)  Hm  tyelem  hae  sinee  eome 
into  eitensive  use ;  end  has  in  ptaettce  fully 
confirmed  the  Ugh  expectatione  we  had 
formed  of  lU 

In  a  paper  on  Lighthouses  and  Beaeone, 

by  Mr.  G.  A.  Flndhiy,  published  in  the  laet 

Part  of  the  Traniaetione  of  the  Society  of 

Arts,  there  ia  the  Ibllowing  netioe  of  some 

of  the  earlier  spplioatlons  of  thie  lystem : 

This  beautifbl  adaptation  of  atmoapherio 
pressare  has  been  applied  to  the  erection  of 
several  beacons  in  the  vicinity  of  the  mouth 
of  thelliames.  The  first  experiment  waa 
upon  the  Goodwin  Sands,  on  July  16, 1845, 
and  an  iron  tube  of  2  feet  6  inches  diameter 
was  driten  into  the  sand  to  a  depth  of  22 
fbet,  in  two  or  three  hours.  A  gentleman, 
present  at  the  experiment,  which  was  made 
by  the  Trinltv  Brethren,  said,  that  the 
fhcility  with  which  this  large  iron  tube  was 
made  to  descend  conld  be  compared  to 
nothing  bettef  than  shutting  up  a  telescope. 
The  method  of  operation  Is  this ;  tht  tabes 
are  In  convenient  lengths,  with  spigot-and- 
fauoet  joints,  and  one  of  them  being  placed 
perpendicularly,  an  air-tight  cap  is  fixed  to 
the  upper  end.  This  cap  communicates 
with  a  powerfal  air-pump,  by  means  of 
which  the  air  is  exhaostea  from  the  tube, 
drawing  up  the  sand  or  shingle  with  the 
water  which  ascends,  and  the  tube  imme- 
diately descends  from  the  effects  of  ootward 
atmospheric  pressure.  The  contents  of  the 
tube  are  then  removed  by  the  pump,  which 
readily  draws  away  the  sand  or  shingle  with 
the  water  which  risea  during  their  action, 
and  the  exhaustion  process  is  then  con- 
tinued. The  upper  end  of  the  tube  having 
become  level  with  the  surface,  the  operation 
Is  stopped,  the  cap  removed,  a  fitesh  tnbe  is 
attxed  and  seeuied,  and  the  same  couise 
pursuad,  ind  thus  con^ued,  until,  wfth  the 


greatest  facility,  this  great  length  of  tube 
penetrated  what  must  have  been  exceedingly 
hard  sand,  nearly  resembling  stone ;  as  waa 
found  by  Mr.  Bush  in  his  erection  of  a 
caisson  on  these  sands,  as  hereafter  de« 
seribed. 

The  practicability  of  the  scheme  being 
proved,  several  beacons,  as  before  stated, 
were  erected — as  on  the  Buxey,  the  Shingles, 
the  Girdler,  the  Margate,  and  other  sands 
lying  in  the  mouth  of  the  Thames.  And 
in  order  to  test  its  capabilities  on  a  large 
scale,  a  beacon  was  eonstructedonthe  South 
Calliper  of  the  Goodwin  sands.  It  consisted 
of  five  east-iron  tubular  columns,  the  centre 
one,  like  that  abore  described,  2  feet  6 
inches  diameter,  and  penetrating  the  sand 
to  the  depth  of  31  feet  6  inches ;  four  smsUer 
tubes  surrounded  it,  and  were  oonneeted 
diagonally  and  latency,  by  means  of  wrought 
Iron  rods  and  clips,  secwed  by  screws  and 
wedges.  The  centre  column  rose  37i  feet 
above  the  sand,  and  was  surmounted  by  a 
staff  and  eage,  which  was  18^  heit  above  the 
cap  of  the  centre  column.  Such  was  the 
structure  which,  on  August  26, 1847,  was 
announced  to  mariners,  and  which  promised 
so  much  for  stability  and  to  prove  bene- 
ficial III  its  application  to  the  general  pur- 
poses of  navigation.  But  daring  a  severe 
gale  on  October  23,  following,  this  beaoon 
disappeared.  It  was  seen  peribct  a  few 
hours  before  its  destruction,  and  now  not  a 
vestige  even  of  its  foundation  is  discernible. 
The  ftdlure  in  this  instance,  however,  wss 
no  conclusive  proof  of  the  correctneeS  or 
impracticability  of  erecting  a  Lighthouse 
on  such  a  foundation.  When  the  great  force 
of  the  waves  is  recollected,  and  the  large 
surface  that  was  offered  to  them,  eompareid 
with  that  of  Mr.  Mitchell's  pile  Lighthouse 
at  Morecambe  Bay,  it  is  not  surprising  that 
the  one  Should  have  proved  more  permanent 
than  the  other.  The  exposed  site  of  the 
South  Calliper  Beacon  was  certainly  well 
adapted  to  test  its  stability,  before  apply- 
ing it  to  the  purposes  of  a  Llghthouae; 
and  the  result  has  proved  that  such  would 
be  a  haxardous  experiment  in  such  a  place. 

Mr.  Joseph  Cubitt  has  since  adeptsd  this 

plan  with  peribet  success  in  the  eeastnetiea 

of  several  bridges  on  tile  GMat  Nonhen 

Railway ;  as  has  also  Mr.  Locke  in  buildt&g 

the  bridge  9TBr  the  Thamea  at  Windsor,  for 

the  Wittdesv  awl  Stainsa  Bailway ;  and  it 

is  now  belqg  feUowed  by  Mr.WilUam  Cubitt 

in  the  construction  of  the  new  bridge  over  the 

Medway  at  Rochester,  and  by  Mr.  Hemsns 

in  the  building  ef  another  over  the  Shannon. 

We  flBttraet  the  flbUowhig  partienlws  reaped^ 
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ing  thMe  BtnictarM,  and  Dr.  Potto'*  lyitem 
generallf ,  from  the  Minates  of  Eyidenca 
taken  before  the  Select  Committee  of  the 
House  of  Commons  on  the  Westminster 
Bridge(Jal7  9, 1850). 

W.  Cufntt,  Btg.t  aS,,  Bf.P.,  eiamined 
— ^Whet  dimensions  of  cylinders  are  yon  now 
using  at  the  Rochester  Bridge  ? — The  cylin- 
ders are  7  feet  in  diameter,  and  in  this  case 
I  should  probably  put  down  cylinders  of  1 0 
feet  in  diameter,  so  as  to  make  the  diameter 
of  one  cylinder  form  the  width  of  one  pier, 
so  that  a  row  of  these  very  large  cylinders 
snnk,  to  10,  20, 30,  or  40  feet,  wonld  make 
a  most  durable  and  excellent  foundation,  and 
require  no  coffer- damming  at  all. 

Will  you  explain  the  mode  of  operation  by 
which  you  driyedown,  or  procure  such  enor» 
mous  pressure  as  to  force  those  large  caissons 
or  piles  into  the  earth  ? — ^The  piles  would  be 
in  this  case,  I  should  say,  probably  10  feet 
in  diameter,  consisting  of  hard  thick  metal 
hollow  cylinders,  the  bottom  edges  being 

Juite  sharp,  and  they  are  in  lengths  of  9  or 
6  feet,  turned  up  upon  the  lathe  so  as  to 
go  together  perfectly  air  and  Water-tight, 
and  bolted  together  one  upon  another  as 
they  go  down.  The  mode  of  driting  them 
is  to  have  a  tight  cap  of  the  same  diameter 
on  the  top  of  the  cylinder  similar  to  the  top 
of  a  steam-engine  cylinder,  and  when  the 
cylinder  is  fixed  to  drive  it  through  the  water 
and  through  the  guides  to  the  bottom  per- 
fectly perpendicular.  The  afr  is  exhausted 
from  the  inside  of  the  cylinder  entirely,  and 
the  pressure  of  the  air  as  you  let  on  the 
pressure  of  the  atmosphere  drif es  it  down. 
The  pressure  of  the  atmosphere  upon  a  10- 
feet  cylinder  would  be  equal  to  a  column  of 
water  about  25  feet  high,  which  is  a  great 
many  tons. 

You  fill  in  those  cylinders  with  masonry, 
do  you  not  ? — Yes,  with  solid  brickwork. 

Can  you  conceire  any  more  secure  mode 
of  laying  a  foundation  than  this  plan  pre- 
sents ?— I  do  not  know  a  better.  It  is  ex- 
ceedingly good,  as  we  haye  the  means  of 
driving  them  down ;  and  we  can  do  it  by 
two  methods,  both  of  which  my  son  has  used, 
both  at  Huntingdon  and  at  Peterborough. 
The  Huntingdon  Bridge  is  built  upon  round 
piles ;  circular  cylinders,  one  row  forming 
a  foundation  in  the  river  for  one  pier,  and 
another  row  forming  a  foundation  for  another 
pier,  making  two  piers,  and  the  bridge  is  at 
work  as  a  railway  bridge.  AtPeterborough 
they  are  now  completing  anotlMr  bridge  in 
a  more  difficult  situation,  and  not  so  good  a 
foundation  as  the  Huntingdon  one,  and  my 
son  proposed,  instead  of  putting  down  cir- 
cular cylinders,  which  did  not  fill  up  the 
whole  Mgtieo  of  the  pier^  to  make  square 


eylinders,  6  feet  square,  and  drive  them 
dose  together,  so  that  they  have  a  large  6- 
feet  cylinder  sent  down  to  the  bottom,  filled 
with  brickwork,  which  makes  a  solid  brick 
pier,  encased  in  cast  iron. 

Chaimum  You  would  not  in  that  ease 
use  the  word  cylinder  ?~No ;  this  is  a  hol- 
low prism  ;  we  have  no  term  for  the  hollow 
square. 

Sir  C.  Burreii.  Would  the  equare  cyiin- 
ders  be  as  strong  as  the  drcular  onea?— 
Quite.  They  are  quite  as  strong,  beeuue 
they  are  filled  with  brickwork;  they  an 
strong  enough  to  resist  the  pressure  of  the 
atmosphere  when  there  is  a  vacuum  iaaidA 
them. 

How  do  you  fill  them  ?— By  going  down 
into  them  by  a  Udder. 

Mr.  Peto.  This  mode  of  oonstruetion 
would  admit  of  making  the  base  of  the  piers 
any  sixe  that  you  m^ht  require,  would  it 
not  ? — Yes,  whatever  yon  pleased. 

It  also  presenta  this  advantage,  the  pilee 
being  once  driven,  that  it  would  not  be 
necessary  to  disturb  the  earth  by  withdrmw- 
ing  the  piles  with  a  dam  around  them  ? — 
Nothing  of  the  kind.  At  Rochester  I  ahonld 
state  that  I  am  making  piers— there  being  a 
heavy  tide  there,  and  subject  to  a  great  liae 
and  fall — with  two  rows  to  each  pier,  two 
rows  of  7-feet  piles,  and  in  this  case  I  think 
one  row  of  lO-feet  piles  would  be  ample,  or 
two  rows  of  six  feet. 

Will  you  state  to  the  Committee  what 
saving  you  suppose  you  effect  at  Eodiester 
Bridge  by  this  mode  of  oonstruetion  oyer 
the  old  mode  of  coffer-damming  ?— I  huTO 
a  contract  going  on  for  making  two  piers 
and  two  abutments,  for  as  small,  indeed  I 
think  a  smaller,  amount  of  money  than  it 
would  cost  to  make  coffer-dams  in  the  same 
place. 

In  what  proportion  is  the  amount  less  ?— 
Perhaps  2,0001.  or  3,000/.  less ;  the  whole 
contract  for  the  foundations  and  iUling  th 
up  will  not  exceed  25,000/.  in  that  lai^e 
deep  river;  coffer-dams  for  the  same  work 
would  have  cost  a  great  deal  more  than  that. 

When  you  say  3,000/.  or  4,000/.  morui 
do  you  mean  for  Mch? — ^The  coffer-dame 
for  the  work  to  build  the  bridge  in  the  usual 
way  would  have  cost  several  thoussnda 
more  than  the  whole  work  costa  aoeording 
to  this  plan. 

Mr.  Peto.  Do  you  mean  that  the  cost  of 
the  abutmenta  and  piers,  completely  and 
perfectly  executed,  will  be  less  at  Rodiester 
Bridge  by  3,000/.  in  the  aggregate  than  the 
coffer-dams  wonld  have  coat  ?— -Yes ;  and  I 
think  a  larger  sum  than  that  difference  in  m 
tideway  like  that,  where  the  old  bridge 
formerly  stood.  Driring  coffer-danks  is  a  rery 
difficult  buainesSf  without  reckoning  the  con- 
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•taut  ezpenie  of  pumping  them  out  for 
moniht  or  yean  during  the  exeoution  of  the 
work.  And  what  I  would  strongly  preti 
upon  the  attention  of  the  Committee  ia,  that 
the  two  bridges,  the  one  at  Hunthigdon, 
oyer  the  Ouie^  whieh  ia  ilniahed  and  at 
work,  and  the  other  at  Peterborough,  and 
immediately  going  to  work,  oTer  the  Nene, 
are  both  built ;  and  the  last  one,  at  Peter- 
borough, was  built  under  Tery  difficult  tAr' 
cumstances,  for  when  they  were  driving  the 
first,  after  haTing  bored  the  ground,  they 
found  it  pretty  well  under  the  first  square 
tube  for  the  foundations,  and  they  worlced 
till  they  eould  go  no  ftirther;  it  was  not 
deep  enough  by  several  feet ;  they  then 
pumped  out  the  water  and  excavated  the 
earth  from  the  inside,  and  they  went  down 
and  examined,  and  they  found  a  stone-floor 
at  the  bottom  of  hard  rock,  which  was  some 
3  feet  and  upwards  in  thickness.  Now  there 
the  making  of  a  coffer-dam  would  have  been 
very  difficult.  They  then  bored  a  hole 
through  the  stone  and  tried  how  thick  It 
was,  and  afterwards  quarried  out  the  stone 
in  the  inside ;  and  they  made  a  square  hole, 
rather  more  tiian  six  feet  square,  and  then 
rove  the  square  6-feet  pile  through  it  till 
they  got  to  the  proper  depth,  and  they  then 
filled  it  full  of  brickwork ;  then  another  was 
driven  alongside  of  it,  and  another  close 
■longiide  tliat,  till  they  had  made  a  pier  of 
40  feet  long  and  6  feet  thick ;  and  there  waa 
not  a  coffer-dam  used. 

How  long  do  you  anticipate  the  erection 
of  Rochester  Bridge  will  take  ?— -I  suppose, 
being  a  heavy  tideway,  from  about  eighteen 
months  to  two  years. 

Charln  Foxt  Esq.  (of  the  firm  of  Pox, 
Henderson,  and  Co.)  examined.— >Will  you 
describe  to  the  Committee  the  mode  of  con- 
struction ? — Perhaps  the  simplest  mode  of 
describing  it  is  to  say,  that  instead  of  using 
the  old-fashioned  wooden  coffer-dam,  which 
was  always  a  temporary  work,  we  make  use 
of  cylinders  of  iron,  whioh  are  in  themselves 
coffer-dams,  and  which  remain  permanently 
as  a  portion  of  the  structure.  We  adopt 
varioua  modes  of  getting  them  down,  but 
the  more  general  one  is  this:  we  have  a 
large  receiver  of  wrought  iron,  very  much 
like  a  cylindrical  high-pressure  boiler>  aod 
from  that  receiver  we  exhaust  the  atmo- 
sphere, and  when  we  get  the  cylinder  put 
into  ite  place,  just  carefully  lowered  down 
on  to  the  bed  of  the  river,  surrounded  by 
temporary  frames  of  timber,  so  as  to  be  sure 
that  it  shall  be  kept  in  a  vertical  position, 
we  put  a  cap  on  to  the  top,  having  an  elastio 
pipe  from  the  top  cap  to  the  exhausted 
receiver,  and  we,  at  the  proper  time,  open 
the  communication  between  the  two^  and 
the  prcifure  of  the  atmosphere  on  the  fur- 


fiuse  of  the  water  in  the  river  produoes  such 
a  rush  to  fill  up  the  tube,  so  as  to  get  rid 
of  any  vacuous  space,  that  it  carries  on  a 
constant  state  of  excavation  under  the  bot- 
tom edge  of  the  cylinder,  from  tlie  pressure 
of  the  atmosphere  on  the  top.  The  atmo- 
sphere takes  care  to  push  down  the  pile, 
aided  by  ito  own  wdght,  so  as  to  take  up 
any  little  space  tliat  may  have  been  exca- 
vated. When  this  mode  was  first  spoken  of, 
it  was  treated  with  a  great  deal  of  ridicule, 
and  people  naturally  said,  "  Why,  if  the 
pressure  of  the  atmosphere  will  push  the 
pile  down,  when  the  pile  is  down  it  will 
not  carry  more  than  a  weight  equivalent  to 
the  pressure  of  the  atmosphere  ;"  and  n 
very  practical  man  raised  that  objection; 
not  a  very  scientific  man,  but  a  man  of  very 
great  experience ;  and  I  said  to  him,  "  Now 
you  are  quite  wrong,  for  the  principle  is, 
that  it  acts  as  a  sort  of  excavating  process ; 
it  is  quite  true  that  the  pressure  of  the 
atmosphere  on  the  top  is  uselVil,  as  it  geta 
over  any  little  friction  on  the  sides  of  the 
tube,  so  as  to  enable  it  to  follow  into  the 
excavated  space,  and  without  that  principle 
we  could  not  push  the  cylinder  down  at  all.'* 
To  prove  this,  we  took  a  6-feet  cylinder, 
and  calculated  what  the  pressure  of  Uie 
atmoephere  upon  that  cylinder  would  be, 
and  taking  the  whole  pressure  of  the  atmo- 
sphere, it  amounted  to  about  30  tons.  I  had 
30  tons  of  iron  rails  placed'  on  the  top  of 
the  cylinder,  and  the  only  result  was,  that  it 
pushed  it  down  about  three-quarters  of  an 
inch  into  the  gravel,  and  brooght  it  to  a 
bearing ;  but  it  did  no  more. 

CkmnHon, — ^Was  that  upon  a  cylinder  of 
6  feet  in  diameter  ? — Yes ;  we  then  took  off 
the  30  tons  of  iron  rails  and  put  on  the  cap 
and  opened  the  communication  with  the 
exhausted  receif er,  and  the  cylinder  imme- 
diately descended  into  the  solid  gravel  6  feet 
6  inches  by  one  impulse. 

Having  descended  only  three-quarters  of 
an  inch  Wore  ?-->ODly  three-quarters  of  an 
inch;  it  just  pressed  it  a  little  into  the 
ground  with  the  dead  pressure  of  30  tons. 
We  then  removed  the  cap^  and  put  on  the 
top  of  the  pile  100  tons  of  rails ;  but  we 
could  get  no  depression,  except  some  three 
quarters  of  an  inch,  which  was  done  by  the 
little  oompiessiott  that  you  would  have  from 
the  weight  of  the  edge  of  the  cylinder  on 
the  gravd.  That  is  the  general  mode  of 
rinking  thesi  east-iron  cylinders.  Bat  as  it 
will  be  obvious  to  the  Committee,  in  the 
event  of  onr  meeting  with,  say,  the  trunk  of 
an  old  tree»  or  a  very  large  stone,  we  could 
not  proceed  any  farther,  and  we  have  had 
to  devise  msny  means  of  getthug  over  any 
difficulty  of  that  kind.  In  the  case  of  the 
bridge  at  the  NeDe«  we  have  had  to  go 
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through  not  only  a  laTer  or  two  of  gravel, 
bnt  through  2  feet  6  inches  of  aolid  rock, 
and  that  rock  not  lying  in  a  horisontal  poai- 
tion,  hai  offered  diffienUies  which,  under 
other  cireumitances,  wonld  be  yery  eipen- 
tirt  to  overcome.  To  enable  us  to  ge 
through  any  unforeaeen  matter,  it  U  neoea- 
iary  to  get  into  the  cylinder  and  ezcaTate 
any  material  that  may  be  within  it,  and  out 
through  the  obstruction  ;  and  to  do  that  we 
have  devised  a  means  by  which*we  convert  the 
cylinder  virtually  into  a  diving-bell;  that  ii 
to  say,  we  fix  a  cap  on  the  top  ox  the  cylinder, 
and  the  air-pumps  are  constructed  so  that 
they  are,  when  required,  compressing  pumps, 
and  we  can  pump  just  enough  air  into  the 
cylinder  to  make  it  counterbalance  the  pres- 
sure of  the  column  of  water  without,  by 
which  means  we  keep  the  work  perfectlv 
dry,  and  the  men  can  get  at  it  just  as  weU 
as  if  they  were  working  in  this  room. 

What  is  the  greatest  depth  to  which  you 
have  driven  a  single  cylinder  ?— I  think  the 
greatest  depth  to  which  we  have  driven  a 
single  cylinder  is  about  19  feet ;  but  one  has 
been  driven  in  the  Goodwin  Sands  65  feet, 
by  the  same  process. 

The  Committee  understand  that  the  cylin- 
ders are  not  single,  bat  are  piled  one  upon 
each  other  to  the  required  depth  ? — Exactly 
so ;  they  are  generaUy  used  in  9-feet  lengths ; 
the  piles  for  the  bridge  at  Rochester  are  of 
two  diameters,  they  are  S  feet  and  7  feet, 
and  they  are  cast  in  lengUis  of  9  feet,  with 
flanges  at  the  top  and  bottom,  which  are 
accurately  turned  and  fitted  together,  so  that 
they  drop  on  to  one  another ;  there  is  a 
projection. 

The  external  water  will  be  found  to  be 
effectually  excluded  by  such  a  mode  of  junc- 
tion ? — Perfectly ;  we  never  have  a  drop 
through  them ;  they  require  nothing  more 
than  a  single  coat  of  paint,  and  when  wt 
use  one  of  the  eastings  we  clean  the  flange 
carefiilly  and  give  It  one  coat  of  good  red 
lead  paint,  and  put  another  down  upon  it, 
which  is  prepared  in  the  same  way ;  they 
never  leak  a  drop. 

Do  you  recommend  as  a  general  principle 
the  adoption  of  a  cylinder  or  of  a  square 
form  ?— Generally  «  cylinder,  for  several 
reasons. 

'Will  yon  state  the  reasons? — In  the  fint 
place,  because  it  is  the  eheepest  form  to 
construct  in  the  preparation  of  the  casting 
itself ;  and  hi  the  second  place,  because  it  is 
better  capable  of  bearing  pressure,  and 
therefore  can  be  cast  with  a  much  less  quan- 
tity of  material  in  it ;  the  object  in  a  found- 
adon  being  to  get  the  Uigest  bearing  sur- 
hce  at  the  least  possible  cost  i  in  the  third 
place,  because  we  have  found  In  practice 
that  ft  ia  difficult  to  sink  square  cfdnona 


dose  together,  beca&se,  having  a  very  smaU 
space  between  them,  one  having  been  sunk, 
it  is  very  apt  to  make  it  difficult  to  sink  an 
adjoining  one  ^  we  have  no  ground  between 
them  to  work  upon. 

The  Committee  understand  likewise  that 
there  is  round  each  cylinder  a  girdle  of  tim- 
ber, which  is  necessary  in  order  to  keep  the 
cylinder  in  its  perpendicular  position  ?— 
Yes ;  I  have  maoe  use  of  piles  upon  which 
temporary  frames  are  txid,  and  put  two 
rows  of  what  we  call  wailings,  forming  a 
square  space,  in  which  the  cylindrical  pile 
is  placed  and  driven  by  meana  of  the  proa- 
sure  on  the  cap  of  the  cylinder. 

Are  the  Committee  to  understand  that  the 
surface,  or  the  bed  of  the  river,  is  in  the 
first  instance  level  in  order  to  reodve  the 
cylinder  ? — ^Not  at  all ;  we  deal  with  it  as 
we  find  it. 

Yon  use  ho  mechanical  means,  except  ia 
the  experiment  to  which  you  have  adverted, 
of  SO  tons  and  100  tons  of  actual  weight ; 
you  have  recourse  rather  to  phvalcal  meana 
of  exhausting  the  air  and  admitdng  tha 
preasure  of  the  atmosphere  ? — ^Yes,  becauaa 
it  is  so  much  cheaper.  It  is  a  serious  job  to 
put  30  tons  on  to  a  pQe,  whereas  a  simple 
cast-iron  cap,  as  I  have  before  described, 
put  on  to  the  top,  is  so  exceedingly  easy. 


srsomoATioiva  or  bkolibh  ^atbhts  nir- 

nOLLKD     DURIMO     TBt    WtMK    BKDIMO 

DscBirBSB  26,  1850. 

William  Edwabd  Nbwton,  of  Chan- 
cery-lane, civil  engineer.  I'br  cerfotn  tai- 
prowementM  ta  ika  cotutrueiUm  •/  rmlwt^t. 
(A  commnnicadon.)  Patent  dated  June  12, 
1850. 

Ctotflw.— >1.  A  peculiar  form  and  oon- 
stmction  of  cast-iron  sleeper  or  beariqg- 
platef  (peculiar  only  in  so  far  as  r^rds  the 
arrangement  of  feathers  or  strengthening 
pieces,  and  the  casting  of  each  sleeper  inda- 
pendent  of  the  opposite  one) — ^having  a  chair 
cast  upon  it,  one  jaw  of  which  ia  divided 
into  two  parts  to  allow  of  the  two  ruls  being 
held  and  fastened  thereto  in  a  more  aecura 
and  effectual  manner  than  by  the  ordinary 
methods,  so  that  in  the  event  of  one  rau 
requiring  to  be  removed,  tins  operation  may 
be  effected  without  interfering  with  the 
other.  This  mode  of  construction  is  dainaed, 
whether  it  be  applied  to  bearing  plates  of 
the  form  above  mentioned,  or  to  those  of 
the  ordinary  description. 

2.  Connecting  opposite  bearing  platea 
together  by  means  of  transverse  bars  or  tie 
rods,  the  ends  of  whioh,  by  taking  into  holes 
or  socketo  formed  in  tiie  sleepers,  seeurelf 
hold  the  same  together,  without  the  nd  of 
any  other  bsteniags. 


EKGLISH  SPEOIFIOATIOKS   EKBOIXEO  T)UBINO  T&E  WEEK. 


515 


Charlbs  Lamport,  of  Workington, 
Cumberland,  ihip-bnflder.  Vor  certain 
improtfemenU  in  machinery  or  apparatue 
for  Ufting  and  mwing  weigkti,  working 
ehainSf  and  pumping^  which  improvemente 
are  more  eepedallg  adapted  to  ships*  m$e. 
Pfttaat  dated  Jane  19,  1850. 

The  first  part  of  this  invention  relatea  to 
the  application  to  winch  and  other  barrels, 
of  an  apparatos  for  working  chain  cables, 
termed  a  "  gipsey,''  which  conaists  simply 
of  .a  pulley  having  four  or  more  pairs  of 
snags  or  projections  cast  upon  the  opposite 
sides  of  its  circamference.  Each  pair  of 
snogs  receiyes  every  alternate  link  of  the 
chain  edgeways,  ai^  the  spaces  between 
them,  which  receive  the  links  on  their  flat 
side,  oorrespond  in  length  with  a  single  link 
of  the  chain.  Several  arrangements  are 
also  described  for  rendering  winches  appli- 
cable for  the  porposes  of  pampinr. 

VTith  relation  to  these  several  arrange- 
ments, the  patentee  observes  that  he  makes 
no  claim  to  the  gipsey  winch  alone,  nor  to 
the  anion  of  pnmps  with  the  ordinary  winch 
alone ;  bat  what  he  considers  to  be  new  and 
original,  and  conseqaently  desires  to  secare, 
is  Uie  combination  of  the  gipsey  winch  with 
the  ordinary  winch  barrel,  the  union  of 
pumping  apparatus  with  them,  and  also  the 
accelerated  velocity  imparted  to  the  fly- 
wheel, as  united  both  with  the  winch  alone 
for  pumping  purposes,  and  also  with  the 
winch  and  gipsey. 

The  second  part  of  the  specification  has 
reference  to  an  improved  construction  of 
block,  the  advantage  derivable  from  which 
is,  the  diminution  of  the  friction  of  the 
sheave  stud  in  the  bearings  of  the  block*- 
the  arrangement  of  parts  being  such  that 
when  pressure  is  applied  to  a  rope  passing 
over  the  sheave,  the  latter  revolves,  and  the 
boss  thereof  besriog  on  flanges  formed  on 
the  shell,  causes  it  also  to  rotate  and  act  as 
the  friction  roller  to  the  sheave.  The  claim, 
under  this  portion  of  the  invention,  is  for 
making  the  shell  of  the  block  the  friction 
roller  of  the  sheave. 

Ethan  Baldwin,  of  Philadelphia,  Pen- 
sylvania.  United  States  of  America.  For  a 
new  and  ut^l  method  of  generating  and 
applying  eteam  in  propelling  veuele,  loee- 
motiveSt  and  stationary  machinery.  Patent 
dated  June  19,  1850. 

Claims  (With  reference  to  an  improved 
construction  of  boiler) — 1.  The  making  it 
at  the  extremities  of  the  shape  of  a  frustum 
of  a  cone ;  2.  Filling  the  waist  with  tubes } 
3.  Graduating  these  tubes  in  length  and 
diameter  to  that  point  which  gives  them  the 
greatest  practical  effieieQcy ;  4.  Strengthen- 
ing ^  boiler  by  stay-bolts  passing  alter- 
nately through  its  centre  from  the  lower  to 


the  upper  plate ;  5.  An  apparatus  for  con- 
densing; 6.  A  double  foroe  pump,  with 
banging  valves ;  7.  The  combination  of  the 
whole  of  these  several  parts ;  viz.,  the  boiler, 
condenser,  and  double-force  pumps,  sub- 
stantially as  described. 

2.  A  new  meohanical  combination  of 
parts  constituting  a  rotary  engine  of  an 
entirely  new  description;  also  the  several 
parts  tiiereof,  in  combination  with  the  re- 
spective parts  of  the  boiler  previously 
claimed* 

3.  A  new  propeller,  termed  the  "  Helical 
Plane  Submerged  Propeller,'*  constituting  a 
piece  of  mechanism  entirely  different  both 
in  principle  and  construction  from  all  others 
known;  also  the  method  of  gearing  the 
same,  both  as  regards — 1.  The  disposition 
of  a  set  of  pulleys,  with  their  band  or  strap 
and  tightening  roller  at  each  end  of  the 
engine  shaft ;  and  2.  The  use  of  bands  or 
straps  consisting  either  of  two  or  more  strips 
of  leather  or  gutta  percha  sewed  and  riveted 
together,  or  a  single  strip  of  gutta  peroha. 
Also  the  combination  of  this  improved  pro- 
peller and  gearing  with  the  rotary  engine 
and  its  appendages,  and  the  boiler  and 
apparatus  coanectod  therewith. 

(This  specification  is  executed  not  by  the 
patentee  himself,  but  by  another  party  aicting 
for  him  under  a  speciid  power  of  attorney. 
The  proviso  of  the  patent,  which  expressly 
stipulates  that  the  description  of  the  inven- 
tion is  to  be  enrolled  by  an  instrument  in 
writing  under  the  hand  and  seal  of  the 
patentee  himself,  has  not  in  this  case  been 
complied  with ;  and  Mr.  Baldwin's  exclu- 
sive right  and  privilege  is  therefore  at  an 
end.  Moreover,  the  description  of  his  in- 
vention having  been  made  public,  cannot 
again  become  the  subject  of  a  valid  patent.) 

RoBiRT  Wbarb,  of  Angel-court,  Ilirog- 
morton-street,  dock  and  watchmaker.  For 
certain  improvements  in  the  means  and  ap» 
paratnsfor  extinguishing  Jire,  and  in  gal- 
vanic  batteries.  Patent  dated  June  19« 
1850. 

1.  Mr.  Weare  proposes  to  gmerate  car- 
bonic acid  gas  to  be  employed  for  extinguish- 
ing fire  on  board  ships  and  other  vessels,  by 
introducing  into  a  suitable  vessel,  previously 
supplied  with  muriatic  acid,  sufficient  quan- 
tides  of  whiting,  chalk,  or  other  suitable  car- 
bonaceous substances,  mixed  to  the  oonsist- 
enceof  cream,  with  water,  or  water  saturated 
with  chloride  of  calcium,  as  being  less  liable 
to  freeze  in  exposed  situations.  The  ship  is 
to  be  provided  with  hose  or  pipes,  properly 
arranged,  and  supplied  with  taps  at  intervals, 
through  which  the  gas  is  to  be  conducted  and 
appUed  wiMn  and  when  required*  It  Is  hu^ 
ther  propoted,  to  oharge  with  thla  gat  tfat 
hold  of  veiieli  carrying  oomboatible  eargoes, 
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pretions  to  their  leaTing  port,  and  also  the 
magazine  of  any  Teasel  in  which  a  fire  may 
have  broken  out.* 

2.  The  rrsidae  left  after  the  gas  has  been 
evolved  is  chloride  of  calcium,  which,  when 
pnrified  and  crystallized,  may  be  employed  in 
preparing  calciam  batteries.  In  these  the 
positive  and  negative  plates  are  connected 
together  in  couples,  and  rest  on  blocks  of 
wood  at  each  end  of  the  box,  of  abont  half 
an  inch  thick.  The  space  thns  left  is  filled 
with  crystallised  calcium,  and  the  Interstices 
between  the  plates  with  calcium  and  sand, 
felt,  cork-cattings,  or  other  porous  material, 
previously  washed  in  distilled  water.  The  ten- 
dency of  the  calcium  to  absorb  the  moisture 
of  the  air  keeps  up  the  constant  action  of 
the  battery.  The  plates  are  preferred  to  be 
formed  of  card  board  or  thick  paper,  on 
which  copper  has  been  deposited  by  the  elec- 
trotyping  process,  and  which  consequently 
have  an  uneven  or  granulated  surface. 

The  last  part  of  this  specification  refers  to 
the  construction  of  dry  pile  batteries.  Mr. 
Weare  now  proposes  to  substitute  for  the 
f  lass  tubes,  employed  by  him  as  described  in 
the  specification  of  a  previous  patent  of  his, 
tubes  of  gutta  percha.  He  takes  paper,  pre- 
pared by  having  one  side  rubbed  with  plum- 
bago ;  on  the  metallised  side  he  then  places 
the  metallic  surface  of  another  sheet  of  paper 
covered  with  copper  or  other -metal  capable  of 
exciting  galvanic  action ;  upon  that  again  two 
sheets  of  unprepared  paper,  and  so  on  alter- 
nately. The  pile  is  then  placed  in  a  puncliing 
machine,  where  discs  are  stamped  out  and 
introduced  into  the  gutta  percha  tube,  which 
will  be  ready  for  use  when  its  ends  are  closad. 
The  tubes  may  be  attached  together  in  short 
lengths,  or  the  batteries  may  be  formed  In 
one  unbroken  and  continuous  length. 

CUUnu — 1 .  The  mode  of  extinguishing  fire 
in  ships  and  other  vessels,  together  with  the 
apparatus  described. 

2.  The  application  of  this  apparatus,  or 
any  other  analogous  thereto,  to  warehouses, 
public  buildings,  and  dwelling-houses,  by 
which  a  fire  may  in  most  oases  be  put  out 
when  first  discovered. 

3.  The  construction  of  calcium  and  dry 
pile  batteries  as  described. 

Benjamin  Chbvbetok,  of  Camden- 
street,  Camden-town,  Middlesex,  artist. 
JFbr  meihodi  of  imitatiMg  ivorp  and  bene. 
Patent  dated  June  19,  1850. 

When  it  is  desired  to  produce  imitation 
ivory,  an  article  of  beauty  or  vtHity  of  the 
desired  form,  must  first  be  made  from  solid 
alabaster,  gypsum^  or  any  other  native  sul- 


^  Mr.  Bland,  of  Sydney,  reeommended  (without 
patenting)  tlM  lame  prooeM,  three  yean  ago.  —See 
Aiedk.  Mfg,  vol.  xlviu.|  p.  279. 


phate  of  lime.  For  imitation  bone,  the 
aame  material  is  employed ;  but  it  is  redvoed 
to  powder,  and  prened  into  suitable  moalda 
in  a  dry  state.  Tlie  subsequent  prooeM  is 
in  either  case  the  same.  Tlie  article  so 
moulded  or  formed  is  placed  in  an  iron  oven, 
and  kept  there  for  forty-eight  hours,  tbo 
heat  being  gradually  raised  from  250^  to 
350''  Fahr.  The  water  naturally  contained 
in  such  substances  is  thus  expelled,  and  tlw 
articles  are  rendered  opaque,  hard,  and  very 
brittle.  They  are  then  immersed  untii  tbe 
surface  becomes  saturated,  in  white  bard 
varnish,  olive  oil,  or  any  other  suitable 
fatty  or  waxy  matter,  in  a  melted  state. 
This  stage  of  the  process  imparts  tranala- 
eency,  and  renders  the  material  capable  of 
taking  a  polish.  The  last  part  of  tbe  pro- 
cess consists  in  immersing  the  article  io 
warm  water,  if  the  natural  colour  of  tlie 
ivory  is  desired  to  be  retained,  but  in  water 
impregnated  with  any  suitable  dye,  or  mor- 
dant if  the  articles  are  to  be  coloured.  Alter 
undergoing  several  immersions,  the  diflfiuent 
articles  thus  manufiictured  may  be  placed  in 
a  lathe  and  polished  with  whiting  or  patty- 
powder,  as  customary. 

Mr.  Cheverton  does  not  claim  alone  or 
together  the  use  of  heat  to  expel  from  ala- 
baster, gypsum,  or  any  other  native  sulphale 
of  lime — the  water  which  forms  one  of  their 
constituent  parts — or  the  use  of  water  or 
dye  to  harden  and  colour  them  alter  wniA. 
evaporation ;  but  what  he  considers  to  be 
new  and  desires  to  secure  is  the  employ- 
ment of  the  varnish,  commonly  known  as 
white  hard  vamiah,  or  ordinary  olive  oil,  or 
any  other  oleaginous  fatty  or  waxy  matter, 
in  a  melted  or  fluid  state,  in  oonjunetioB 
with  the  other  two  stages  of  hia  procem, 
whereby  the  transparency  or  translnoemey 
above  stated  may  be  obtained. 

Robert  Hbath,  of  Mandteater,  tnm 
merchant,  and  Richard  HavdlbtThoicas, 
of  Woolstanton,  Stafford,  engineer.  Far 
certain  imprcvemente  in  the  mam^kehtre 
of  iron.    Patent  dated  June  19,  1850. 

daim. — ^The  use  of  revolving  cylindrieal 
surfacea  or  rollera,  moving  In  tbe  same 
direction,  but  at  different  ratea  of  speed,  for 
the  purpose  of  converting  a  puddled  ball  of 
iron  into  a  bloom. 

The  peculiar  motion  given  to  the  rollers 
causes  the  metal  to  revolve  round  its  own 
centre,  whilst  at  the  aame  time  it  ia  grada- 
ally  carried  downwards  and  disdiarged  at 
the  bottom  of  the  machine.  The  snlea  of 
metal  which  fkll  during  the  operatioB  peas 
through  a  grating  into  a  anitabie  raoeptacle 
underneath,  and  can  be  removed  io  tlie 
ordinary  manner. 

Isaac  Hartas,  of  .Wrdton  Hall,  Toik- 
ihire,  farmer.    Fir  improwemenJe  im  m«- 
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have 

for  ohtamiBf 
loaealar  oertioo  of  a 


the  iatarmtiaa  of  «■ 
floor,  to  gbe  rotatioB  to  a  ihaft,  finm  vUA 
the  power  ia  taken  off  aad  tranaferred  to 
aaj  pvpoee  for  wUch  it  May  he  raqj^ied. 

The  afeoppi«e  of  aacUeea  el  thk  dceerip. 
tk»  ia  attfdnd  with  theM  iunuoiinimnra 
that  either  the  meehamna  itaell  ia  Kabfoto 
be  dflfaaged,  fnm  the  aadden  appKcatioa  of 
a  cheeic  avfieMot  to  overaoBM  the  remtanee 
of  the  fly-wheel  iHboi  in  rapid  oMtaon,  or 
that  the  bom  it  in  danger  of  being  thrown 
down  and  injaredy  if  the  stoppage  be  not 
instBBtaneons 

As  a  remedy  for  tlieae  oootlngencies,  it  ia 
proposed  to  liang  the  fly-wlieel  on  a  hollow 
shaft,  free  to  rerolve  on  the  driving-shaft, 
and  provided  with  a  ratehei-wlieel,  which  ia 
to  be  set  ia  motion  by  means  of  a  cliek  or 
panl  ia  the  interior  of  a  ejlindrical  ease 
lieycd  on  the  main  shaft,  and  within  which 
tlie  hollow  shaft  and  its  appendages  will 
tbva  revolve.  The  result  of  this  arrange- 
ment will  be,  that  when  tlie  horse  stops  and 
motion  is  do  longer  commanicated  to  the 
driving- shaft,  the  eliek  will  oesse  to  aetnste 
the  ratchet-wheel  on  the  fly-wheel  shaft, 
and  the  latter  will  continue  to  revolve  with 
a  gradnally  decreasing  velocity,  nntil  its 
momentnm  is  eihaasted.  As  soon  as  the 
horse  again  begins  to  move,  the  panl  will 
take  into  the  teeth  of  the  ratchet-wheel,  and 
restore  to  the  fly-wheel  its  original  speed. 

CZetai. — Making  the  fly*  wheel  of  such 
machinery,  with  its  appendages,  iodependeat 
of  that  part  of  the  mechanism  which  is 
acted  on  by  the  animal,  so  that  when  the 
horse  or  other  animal  and  the  travelling 
endless  floor  are  stopped,  the  fly-wheel  and 
its  appendages  may  continue  to  rotate, 
without  inconvenience,  or  risk  of  deranging 
the  machinery. 

CHAnLBS  GnsaNWAT,  of  Green-street, 
Grosvenor-square,  Middlesex.  Fw  improvt' 
mmU  in  9hip$*  and  other  pvmp$t  in  tmchon, 
and  in  propeilim§r  veaelt.  Patent  dated 
June  19,  1850. 

Mr.  Greenway  has  discovered,  since  the 
sealing  of  his  patent,  that  his  improvements 
"  in  propelling  vessels  "  have  not  that  de- 
gree of  novelty  they  were  then  supposed  to 
possess ;  he  therefore  disclaims  those  words 
of  his  title,  and  introduces  the  word  **  and'* 
between  '*  pumps  in."  His  title,  therefore, 
now  stands  *'  Improvements  in  ships'  and 
other  pumps,  and  in  anchors." 

The  improvements  in  pumps  relate  to 


Aeir  valves,  which  are  so  eonstraeted  as 
to  preacnt  the  eppearanoe  of  a  aeriea  one 
within  tlie  other,  by  which  means  two  or 
more  separate  and  concentric  streams  of 
water  may  be  raised  in  the  barrel  at  the 
aame  time. 

The  iasprovementa  in  andiors  consist  in 
forming  them  of  a  number  of  plates,  each 
•f  a  complete  form,  vrhlch  are  either  riveted* 
boked,  or  atamped  together ;  the  last  opera- 
tioD  befog  peitotined  whUst  the  platea  are 
at  a  welding  heat.  What  the  plates  ere  not 
peraumaotly  eeeored  together,  it  is  propoedl 
to  iatrodnee  between  each  a  thin  sheet  of 


CIcfow.— 1.  The  mode  described  of  eon- 
stracting  ships'  and  other  pumps. 

2.  The  modes  described  of  constructing 


CHAnLBsHAvaoK,  of  Stepney, Middlesex 
engineer,  ^br  etrtaim  imprwematUa  in  iieam 
cnpoMff,  efetM  MUrt,  andtafeipvaiaeg,  and 
m  apparaima  and  wtaekinary  far  propelHnf 
aesfelff.    Patent  dated  June  19,  1850. 

The  improvementa  here  claimed  are— 

1.  Constructing  the  pistons  and  piston- 
rods  of  ateam*  engines,  in  such  manner  that 
the  pbtons  msy  be  brought  cloeer  together 
or  moved  further  spart ;  the  object  of  this 
arrangesMnt  being  to  facilitate  the  working 
of  the  steam  expansively. 

2.  A  peculiar  oonatrnction  of  valve  regu- 
lator, to  be  substituted  for  the  eoceotric, 
whereby  the  strap  f  notion  consequent  on  the 
employment  of  the  latter,  will  be  entirely  re- 
moved. 

3.  An  arrangement  of  expansion  gearing 
for  regulating  the  length  of  motion  of  the 
piston  and  alide  valve. 

4.  A  condenser,  which  consists  of  a  casing 
with  cells  or  chambers,  having  finely  per- 
forated partitions,  set  in  a  second  cssing, 
through  which  water  Is  allowed  to  pass,  or 
provided  with  pipes  which  also  serve  for  the 
patssge  of  water. 

5.  The  construction  of  steam-boilers,  with 
one  or  more  smoke  pipes  passing  through 
the  box  of  the  boiler  into  a  red-hot  cham- 
ber in  the  furnace,  and  thence  to  the  vapour 
pipe  in  the  boiler. 

6.  An  improved  safety-valve,  with  a  tube 
provided  with  a  plunger,  connecting-rod, 
and  regulating  buffer,  and  set  in  the  top  of 
the  steam  eheal^  immediately  under  the  lever 
of  the  safety-valve.   ^ 

7.  A  marine  propelling  apparatus,  having 
one  or  more.bladss  moveable  on  their  centres, 
in  a  frasse  sliding  in  suitable  guides  attached 
to  the  stem  po«t,  or  other  woodwork  of  the 
vessel,  which  frame  has  a  backward  and  for- 
ward motion  given  to  it  by  the  direct  action 
of  the  engine.  Also,  sn  arrangement  of  sp- 
paratus  for  setting  and  retaining  the  blades 
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lu  am  aagmlikr  poiitioa,  duviag  #iawr  the 
oatwwd  or  inward  atrakat  aad  for  cfcaiging 
their  reUtiTa  angular  poaitloB  aa  aiMa  aa  tha 
votion  of  the  frame  ia  reTeraed. 

GAapARD  Malo,  of  Dookirky  FraMt» 
shipowner.  Fm'  eertain  in^ovemmia  im 
prop^Ung  vh9^  V$XimA  dalad  Jua  90, 
1850. 

CZouM.— 1.  The  fliaployiMiil*  for  pio<p 
peUiog  T«ifleU,  of  a  aecaw  eoaapoaad  el-  a 
nnmher  Of  foldiag  and  copamUBg  fWMa  or 
wdngs*  aa  daicrihed. 

2*  An  impffo^ed  bearing  far  the  aada  of 
acvew-propeUer  shafta»  aa  daanrihad 

3.  The  ftrengthening  of  the  apertnrea 
made  ki  the  dMd  wood  for  the  acrair  and 
end  bearings,  by  means  of  a  metallic  firamiBg, 
aadeaoiibed. 

4.  The  emplo]rment,  in  aid  of  the  air- 
pump  in  screw-  propelled  ^resselsy  of  two 
water  tanka,  aa  daaciibed. 

John  Hunt,  of  Stratford,  Bases,  eagi- 
neer.  For  tayraaawMn/a  m  formmg  tmd 
mouldinjf  fiUaiie  ntb^Umug,  amd  #Ae  maeMm 
nerp  and  affpuratuM  mHpUKjf^  iktrwm*  Pa- 
unt  dated  Jane  20, 185a 

Cfotnu. — 1.  The  forming  and  mAoMiiig 
of  plaatio  anbatances  into  tnbing,  or  oover- 
ing  or  coating  for  wire,  or  mooldinga,  or 
beadinga,  or  other  articlea,  by  means  of 
machinery  and  apparataa  conatcvctsd  and 
arranged  ao  as  to  afford  a  ooaatant  and 
eontinaona  supply  of  the  plaatio  materiaL 

2.  The  machinery  described  for  cutting 
moolds  (in  many  of  Its  parte  aimalar  ta 
Nasmyth's  th  iping  machine.) 

3.  Tlks  machinery  described  for  the  ma- 
nnlactnrc  of  bevel  wheels  and  pinions.  [The 
laat  machine  slightly  modified.] 

4.  The  manufacture  of  bcTel  wheels  and 
pinions  from  plastic  substancea  by  the  me- 
thod  flrat  described. 

William  SAUNnana,  of  the  firm  of 
RandeU  and  Saunders,  of  Baih,  Someraet, 
atone  merchants.  For  imprwemmiU  tis 
Huomff  and  sawing  wuwhmerjf.  Patent  dated 
June  20,  1850. 

C/dfoir. — 1.  A  method  of  aawing  atone 
before  removal  from  the  qnarry  or  other 
natural  site,  and  the  machinery  uaed  for 
that  purpose  aa  abown  and  deaoribed  ;  that 
is  to  say,  in  so  far  aa  regards  the  mode  of 
bringing  the  machine  to  its  work,  the  cen- 
tering of  the  saw  frames  and  1^  crank 
shaft  by  which  they  are  actuated,  on  one 
and  the  same  axis,  certain  arrangements  for 
driving  the  saws  from  one  end  only,  and  a 
manner  of  fixing  the  saws  whereby  each 
may  in  its  movementa  neither  affect  nor  be 
affiBcted  by  the  moveBsanta  of  the  others  or 
any  of  them. 

2.  A  balanced  saw-frame  as  represented 
and  desoribedf  in  so  for  aa  leapecta  the 


cantering  •!  tha  aawfa^g 
aimft  e«i  one  asid  the  aame  asia,  and 
balancing  of  the  working  perta  in  the 
laai  "    ■ 
3.  A 
deaeribad, 
of 
Tibratinff 


4.  Tba  applienlfoB   of   tlw 
methoda  amd 

of  tteM,  la  the  sawing  of  wood 
subatsaeaa  fwbirih  the  aaaaa 


Hbmbt  SnnnnsB,  of  ataastorl  atraff^ 
BlaekfrMrs.read,  wiMiv^foM  maMfoo- 
turer,  and  Bbwn  Wtlpbu,  of  Psddlng- 
ton,  Middleeez,  meehaniat.  #br  twrtwm 
f  a^proMmeMa  aa  svsfv|retwisw  ptmCHSf  ptmm^ 
and  pen^koldera.  Patent  dated  June  24, 
1860. 

The  iaspioviaaaanta  here  dsiaaed  are— 

1.  (In  reapeet  of  **  ever-pointed  pea- 
cya")«  !•  The  easployuent  of  an  intenml 
heHx  in  liau  of  apropelHng  screw,  by  means 
of  whieh  a  length  of  bfoek  lead,  ebaik,  or 
other  mariciag  auteriala  may  be  propeifod 
nearly  the  whole  length  of  the  pencil. 

2.  (With  raferenea  to  **  peoa").  1.  Tke 
application  of  gutta  percha  to  metal  pens, 
between  the  ahoolder  and  the  nibs,  the 
metal  having  bean  firat  reduoed  inthicknesa, 
either  by  grinding  or  otherwise,  for  the 
pnipoae  of  obtaining  greater  flexfoillty.  2, 
The  conatructfon  of  bsnrel  sad  other  pens  in 
metal,  to  bo  used  with  fountain  pesi-heldOrB, 
haviag  the  barrel  placed  the  reverse  way,  or 
above  toatead  of  below  the  niba. 

3.  ( Wkh  respect  ta  '^  pen-boMers"),  1 . 
The  use  and  appttcatfon  of  glass  to  Ide- 
soopse  and  other  fo4fcntain  hokters,  whereby 
the  ink  ia  kept  from  oontaefe  with  motsl, 
until  it  reaches  the  pen.  (Query,  Haa  not 
thia  been  anticipated  by  Mr.  Tbomaon'W 
patent?)  2.  Tbe  adaptation  of  a  band  of 
flexible  material  to  fountan|  hohlers,  for  th» 
purpose  of  faoUhatittg  the  flow  of  ink  to 
the  pen,  such  band  being  placed  around  a 
part  of  &e  tube,  in  wbtek  air-hdea  or 
openinga  have  been  previously  made.  5. 
Varioua  oonatnMtfoaa  of  hydraataHe  pen- 
holdars,  or  those  in  whidi  the  ink  in 
delivered  from  the  reservoir  by  ite  own 
gravity,  whereby  ito  flow  is  regulatod  and 
controlled^ 

SnwARD  MiTCHBLL,  of  Gnat  S^tton- 
atreet,  Clerkenwell,  gendemaa.  Jbriw^ymae- 
fiunfo  infa»Uning9forarHelm  to  ha  madjbr 
writing  and  drmaingf  and  othar  purpoaaaf 
and  imjfroaemmta  in  ariielm  to  ha  niadjbr 
writing  and  drawing,  PMsnt  dated  Jnno 
24,  1850. 

Mr.  MitcheU  dBicribes  hlk  tepravud  foat. 


